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PREFACE 



This manual provides the necessary Information for a technician 
to Install and maintain the Perkin-Elraer Model 3210 and Model 
3210/A Digital Systems. 

While the Model 3210 is a complete system, the Model 3210/A is 
completely unbundled to allow the OEM user to use as much or as 
little hardware needed to develop his product. 

Chapter 1 is the installation guide that covers unpacking, 
staging hardware and cabling, initial power-up checkout, and 
online testing information. Chapter 2 provides unpacking 
procedures and general configurations for the Perkin-Elmer Model 
3210. Chapter 3 contains descriptions and figures of mechanical 
components, cooling facilities, and electrical plugs and 
receptacles required for the Perkin-Elmer Model 3210. It also 
provides a breakdown of all the subassemblies available in the 
Model 3210/A. Chapter 4 contains general information for the 
Model 3210 Power Subsystem. Chapter 5 provides installation and 
operation procedures for the system control panel. The remaining 
chapters include processor and memory board installation, block 
diagram analyses, and a microword description. Also described 
are the functions of the CPU-A, CPU-B, CPU-C, CPU-D, local bank 
controller (LBC), and storage module (STM) boards. Adjusting and 
troubleshooting procedures, test aid data, high speed data 
handling, hardware documentation, microcode and bootloader 
listings are included. 

Revision 22 includes revisions 18, 19, 20, 21, and 22 and 
provides the following changes: 

• Signal cable has been lengthened to avoid possible short 
against rear flange of chassis. 

• The 35-813F01 and 35-813F02 terminators have been superseded 
by 35-813F01K01 and 35-813F02H01 . 

• Information drawing 01-196D12 has been revised to reflect the 
IDC. 

• Drawing 17-597 has been revised to correct cable length table. 

• Drawing 11-296M01D03 has been added to reflect the stabilizer 
legs as an integral part of the base welding assembly. 
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The following publications can be used in conjunction with this 
manual: 

PUBLICATION 
KANUflL NUMBER 

Loader Storage Unit (LSU) Programming Manual 29-450 

Mass Storage Module (MSM) Maintenance Manual 29-518 

Removable Media Mass Storage Module (MSM) 

Maintenance Manual 29-64U 

2-Line and 8-Line Communications Multiplexor 

Maintenance Manual 29-650 

Sub-Channel Controller Installation and 

Maintenance Manual 29-678 



Model 550 Video Display Unit (VDU) Maintenance 

Manual 



29-690 



Model 550 Video Display Unit (VDU) Installation 

and Maintenance Manual 29-691 



Perkin-Elmer 3220 High Performance Floating-Point 
Processor (HPFPP) Installation and Maintenance 
Manual 



29-705 



BKB Loader Storage Unit (LSU) Installation and 

Maintenance Manual 47-019 

Model 3210 Power Subsystem Installation and 

Maintenance Manual 47-020 

For information on the contents of all Perkin-Elmer 32-bit 
manuals, see the 32-Bit Systems User Documentation Summary, 
Publication Number 50-003. 
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CHAPTER 1 
PROCESSOR INSTALLATION GUIDE 



1.1 STAGING NEW HARDWARE 

1. Unpack equipment and inspect for damage. 

2. The Basic Processor is housed in a modified "low boy" 
rack which contains a processor chassis, a fan cooling 
system, an AC power distribution system, and a DC power 
system (battery backup). 

3. Refer to the Model 3210 Power Subsystem Installation and 
Maintenance Manual, Publication Number 47-020, for AC 
power connection and requirements. 

U. Install the processor rack in the space allocated and 
connect the power cable with the AC circuit breaker off. 

5. Adjust the permanent leveling legs to the rack to 
prevent rack rollers from moving the rack. The cabling 
between the processor and I/O peripherals are interfaced 
between the cable convenience panel and the applicable 
I/O device. 

1.2 MODEL 550 VDO STAGING AND CABLING 

1. Carefully check the VDU for mechanical shipping damage. 

2. Install the VDU in the space provided. 

3. Install the signal cable, 17-272F01, from the VDU to the 
cable convenience panel. 

a. With the power switch in the OFF position, install the 
power cord into the customer's power receptacle. 

1.3 INITIAL POWER-UP 

1. Prior to initial power-up of the processor, ensure that 
all printed circuit boards are securely seated and all 
cables are securely fastened. 

2. Turn on the AC distribution panel circuit breaker and 
power up the processor. Check the voltages for proper 
settings on all chassis. 
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1.4 FINAL ON-LINE TESTING 

To test the system's on-line capabilities, run the following 
multimedia diagnostics that apply to the configuration: 

06-230R01 Perkin-Elmer Series 3200 Basic Confidence Test 

06-228E02 Perkin-Elmer Series 3200 Processor Test Part 1 

06-229R02 Perkin-Elmer Series 3200 Processor Test Part 2 

06-236R02 S3200 19-221 MOS Memory Test Program 

06-238R00 Perkin-Elmer Series 3200 Commercial Instruction 



Set Test 
06-235R02 Perkin-Elmer Series 3200 Memory Address 

Translator/CACHE (MAT/CACHE) Test 
06-243R01 Model 550 Video Display Unit (VDU) Test 
06-127R09 Common RS-232 Interface Off-line Test 
06-159R07 Perkin-Elmer 32-Bit System Exerciser 
06-133R09 Common Universal Clock Module Test 
06-246R01 3200 Error Logger/Correation Diagnostic Test 
06-161R06 Perkin-Elmer 32-Bit Selector Channel Test 

NOTE 

Test programs must be at revision level 
indicated or higher. 



Refer to the appropriate maintenance manuals if problems are 
encountered. 



1.5 TEST EQUIPMENT 



C.E. tool kit 








Extender 


board 


(15") 






Extender 


board 


(17") 






Oscilloscope 








Extender 


board 


ribbon 


ca 


bles 


Model 3220 Test Aid 







( shielded) 
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SYSTEM INSTALLA'TION 
CHECKLIST 



Customer Date Started. 



INITIAL 



Staging Hardware and Cabling 
Initial Power-up Checkout 
Final Testing W/MMD 
Customer OS Running 

NOTES: 



Date Completed 

Installation C.E. 

Figure 1-1 Systea Installation Checklist 
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CHAPTER 2 
INTRODUCTION 



2.1 GENERAL INFORMATION 

The Model 3210 Processor features a highly modular structure that 



permits configuration to the 
requirements. The system can be 
expansion as the user's requirements 
are provided in the appropriate 
manuals. A front view of the Model 
Figure 2-1. 



user's exact processing 

configured for convenient 

grow. Circuit descriptions 

maintenance or instruction 

3210 system is shown in 



2.2 UNPACKING 

The system is shipped with all mounting hardware, cables, plugs, 
etc., necessary for complete installation. 

Read the following procedures before starting an installation: 

1. Carefully remove each component from its carton or 
crate. Observe any special unpacking instructions 
included with the component. 

2. Inspect all components for physical damage. Consult 
your local Perkin-Elmer office in the event of damage. 

3. If any components are shipped from the factory already 
mounted, ensure that all terminals and connectors are 
secured properly. 



2.3 GENERAL CONFIGORATIOH AND EXPANSIONS 

This section provides a general configuration for the Model 3210 
System. Cables, memory expansion, power supplies, and mechanical 
components are discussed in detail in later chapters. 

The basic Model 3210 system consists of: 

Model 3210 Processor with 512 kb of MOS Memory 

Loader Storage Unit 

Consolette Panel 

2-line Communications Multiplexor 

Model 550 VDU 

Universal Clock 

Perkin-Elmer 3200 SELCH 

75 A Power Supply with battery backup 

I/O Chassis 

Removable cartridge disk system 
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Figure 2-1 Front View of A Model 3210 Systeii 



CHAPTER 3 
MECHANICAL CONFIGURATION 



3.1 INTRODUCTION 

This chapter describes the mechanical componeats and 
subassemblies of the Perkin-Elmer Model 3210 and Model 3210/A 
Digital Systems. While the Model 3210 is a complete system, the 
Model 3210/A provides unbundled subassemblies to allow the OEM to 
use as much or as little hardware needed to develop his product. 

Sections 3.2 through 3.10 describe a typical Perkin-Elmer system 
and provide general mechanical information for the Model 3210 and 
Model 3210/A. Figure 3-1 illustrates the basic cabinet 
structure, outline dimensions, and subassembly mounting 
information. Figure 3-2 defines a typical component 
configuration within a basic cabinet. 

Section 3.11 begins, in conjunction with the Information drawings 
provided, a complete breakdown of the subassemblies available in 
the Model 3210/A. A list of these subassemblies is provided in 
Table 3-1. 



3.2 CONTROL PANEL 

The control panel is mounted in the top front panel position of 
the cabinet, fastened to the uprights by two each #4-40 machine 
screws and lock washers, and connected through a ribbon cable to 
the processor backpanel at PI. Refer to Chapter 5 for control 
panel cabling and operation. 



3.3 DISK DRIVE 

The disk drive is mounted on a slide assembly fastened to front 
and rear uprights per Disk Information Drawing 16-876C12. Refer 
to the appropriate disk manual for cabling and operation. 



WARNING 

PRIOR TO INSTALLING THE DISK DRIVE IN THE 

CABINET OR PULLING OUT THE DRIVE FOR 

SERVICE, THE FOUR LEVELLERS ON THE 
UNDERSIDE OF THE STABILIZER LEGS MUST BE 

ADJUSTED TO MAKE SECURE CONTACT WITH THE 

FLOOR. FAILURE TO DO THIS MAY CAUSE THE 

CABINET TO TIP OVER WHEN THE DISK IS IN 
AN EXTENDED POSITION. 
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3.4 CENTRAL PROCESSING UNIT (CPU) CHASSIS 

The CPU chassis is fastened to the front uprights with eight 
#10-32 thread forming screws. The cha.ssis will accommodate up to 
5 17-inch boards and 11 15-inch boa^rds as determined by system 
requirements. 



3.4.1 Half-Boards (7-inch) 

One or two 7-inch boards (half-boards) can be inserted into a 
15-inch chassis slot by using a 16-398 Half-Board Adapter Kit. 
Refer to Figure 3-3. The kit may hold two active boards or one 
active and one blank board as required]. 

3.5 POWER SUBSYSTEM 

The power subsystem mounts directly behind the CPU chassis, 
fastened to rear uprights with six #10-32 thread forming screws. 
Mounting and cable routing is designed to allow the subsystem to 
swing out for installation and service. See the Model 3210 Power 
Subsystem Installation and Maintenance Manual, Publication Number 
47-020 for cabling and operation. 
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UPRIGHTS (FRONT AND REAR) 
PANEL SPACE 19.0 WIDE x 26.25 HIGH ON 
STANDARD E1A MOUNTING CENTERS. 
(28.0 BETWEEN FRONT AND REAR UPR 



CONNECTOR PANEL 



DOOR LATCHES AND 
PIVOT PINS 
(FRONT ONLY) 




CABINET (.059 C.R.S) 
LIGHT GREY (P.E.'*5|64) 



SIDE SKIN (REMOVABLE) 
(C.R.S. .059THK) 
LIGHT GREY (P.E. #464) 



(2) 



AC DISTRIBUTION PANEL 
(115/230 VAC) 

POWER CORD 



CABLE ROUTING SLOTS 



BASE, 208 V AC 
(C.R.S. .089THK) ^ 
STATIC BROWN (P.E.*476) 



CASTERS (4) 



TABILIZER LEGS (2) 



LEVELLERS (4) 



Figure 3-1 Basic Cabinet Structure 
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Figure 3-2 Syste« Coaponent Configuration 



0110 



(2 



(o: 



3! 



HALF-BOARD 
178 mm (7") x 381 mm (15") 
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HALF-BOARD 
178 mm (7") X 381 mm (15") 
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Figure 3-3 16-398 Half-Board Adapter 



3.6 COOLING 

The cabinet is designed to provide cooling and ventilation, using 
room ambient air, for three primary heat-generating components; 

1. The CPU chassis is cooled by a modular fan assembly mounted 
to the cabinet structure along the right side of the chassis. 
Air is forced across the CPU boards from right to left. 

2. The power subsystem includes a fan that forces air across the 
unit from left to right. 

3. The disk drive is equipped with a built-in fan assembly that 
pulls air from front to rear. 



NOTE 

Air enters and exits the cabinet through 
perforated side skins and doors. The 
most sensitive element is the left side 
of the cabinet where the warm air exits. 
One foot (1*) of clearance is recommended 
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to allow the warm air to exit. If one 
foot (V) of clearance is not possible, 
the cabinet should be moved forwSird or 
backward one foot (V) to allow air flow. 
To insure maximum component life, keep 
the cabinet clear of any obstructions 
that might restrict air flow. 

3.7 POWER DISTRIBUTION 

The system cabinet is powered from a 30 AMP, 208 V service. 
Filtered AC is distributed within the cabinet through an AC panel 
attached to the left center upright. The panel, accessible from 
the rear of the cabinet, provides AC for the power subsystem, 
disk drive, and two fan modules.. In addition, a duplex 
receptacle is included for an accessory device. 

3.8 CABLE ROUTING AND CONNECTIONS 

Cables within the cabinet are generally routed along the left 
side of the enclosure as shown in Information Drawings 01-158D12 
and 01-196D12. Connector panels are included along both center 
uprights to provide a convenient interface for terminations 
between internal and external cables. Cables that exit the 
cabinet are routed through one of three slots in the base 
assembly. Care must be taken to insure that cables are dressed 
and secured to allow sufficient clearance and slack to 
accommodate swing-out or slide-mounted subassemblies. 

3.9 SYSTEM GROUNDING 

For safety and reliability, system Signal Ground (DC Ground) is 
connected to Chassis Ground (AC Ground) at a single point 
(Uni-point Ground) in the basic processor cabinet. The Uni-point 
Ground is maintained throughout all multiple cabinet 
configurations. Refer to Figure 3-4. 

3.10 EXPANSION CABINETS 

Cabinets for system expansion can be supplied to accommodate 
various requirements within the scope of established system 
parameters. (See your Perkin-Elmer Sales Representative.) 

Power requirements, AC distribution, and system grounding in 
these enclosures are identical to the specification indicated for 
the base system cabinet. 

In general, expansion cabinets are available in two types of 
enclosures, and their use is limited within the guidelines 
described in the following paragraphs. 
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3.10.1 Expansion Cabinet (30") 76.2cm 

30" expansion cabinets are available for disk drives and I/O 
expansions. The disk drive expansion cabinet is capable of 
housing a single disk drive, two disk drives, or a single disk 
drive and two I/O chassis. The I/O expansion cabinet is equipped 
with a single I/O chassis and master power supply and is capable 
of housing three I/O chassis. I/O may be expanded to only one 
expansion cabinet. Mountings and accessory hardware for these 
configurations is illustrated in Figure 3-5. 



3.10.2 Expansion Cabinet (56**) 1il2.2cn 

The 56" expansion cabinet is supplied only where a magnetic tape 

expansion is required. Additional I/O chassis and disk drives 

may be rack-mounted in the available space directly below the 
tape drive. 



• For magnetic tape drives with external formatters, 
combinations may include one disk drive, two I/O chassis, or 
one of each. 

• For tape drives without external formatters, two disk drives, 
two I/O chassis, or a combination of both may be used. 



These configurations and accessory hardware are illustrated in 
Information Drawing 02-752D12. 
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Figure 3-a System Grounding 
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FILLER PANEL 



FRONTDOOR 




FILLER PANEL 



EXPANSION CABINET 
SINGLE DISKW/ORW/0 
TWO (MAX.) I/O CHASSIS 
(SEE NOTE) 



FRONTDOOR 




EXPANSION CABINET 
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FILLER 



NOTE: I/O MAY BE EXPANDED TO ONLY 
ONE EXPANSION CABINET. 
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Figure 3-5 Expansion Cabinet Accessory Hardware 



3.11 MODEL 3210/A 



The following paragraphs describe the options available in the 
Model 3210/A System. All optional subassemblies are 
Table 3-1. The information drawings provided must be 
during this discussion. 



listed in 
followed 



TABLE 3-1 LIST OF MODEL 32tO/A SUBASSEMBLIES 



MARKETING 
NUMBER 



M32-525 



PERKIN-ELMER 
PART NUMBER 



02-784F01 



M32-526 



M32-527 



02-784F02 



02-784F03 



M32-528 



02-784F04 



DESCRIPTION 



3210/A CPU chassis with 256 kb 
of memory. Includes the 
processor boards, memory 
controller (LBC), a 256 kb 
memory module, a 2-line 
communications multiplexor, a 
16-slot CPU chassis with float- 
ing-point backpanel, and a con- 
trol panel for a 30" cabinet. 

3210/A CPU chassis with 512 kb 
of memory. Includes the pro- 
cessor boards, memory control- 
ler (LBC), a 512 kb memory 
module, a 2-line communica- 
tions multiplexor, a 16-slot 
CPU chassis with floating- 
point backpanel, and a control 
panel for a 30" cabinet. 

3210/A CPU chassis with a 1 MB 
of memory. Includes the pro- 
cessor boards, memory control- 
ler (LBC), a 1 MB memory 
module, a 2-line communica- 
tions multiplexor, a 16-slot 
CPU chassis with floating- 
point backpanel, and a control 
panel for a 30" cabinet. 

3210/A CPU chassis with 2MB of 
memory. Includes the proces- 
sor boards, memory contraller 
(LBC), a 2 MB memory module, a 
2-line communications multi- 
plexor, a 16-slot CPU chassis 
with floating-point backpanel 
and a control panel for a 30" 
cabinet. 
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TABLE 3-1 LIST OF MODEL 3210/A SUBASSEMBLIES (Continued) 



MARKETING 
NUMBER 



M32-529 



Not 
Assigned 

M32-510 



M32-511 
M32-512 
M32-560 

M32-561 
M32-563 
H32-564 

M32-565 



M32-566 



PERKIN-ELMER 
PART NUMBER 



M32-567 



02-783F01 
02-783F02 
02-783F03 
02-783F04 
35-764F01 

35-76itF02 

35-764F03 
35-764F04 
02-785 

11-295 M01 

02-663 

02-745 

02-788F01 
02-788F02 




02-786F02 



This is the substitution of a 
non-floating-point backpanel 
-on orders for M32-525, M32-526, 
M32-527, and M32-528. This 
option is not field install- 
able and must be specified 
with the processor order. 

M32-529' with 256 kb of memory 

M32-529r with 512 kb of memory 

M32-529 with 1 Mb of memory 

M32-529 with 2 Mb of memory 

256 kb (1/4 Mb) expansion 
memory module 

512 kb (1/2 Mb) expansion 
memory module 

1 Mb expansion memory module 

2 Mb expansion memory module 

8K Loader Storage Unit (LSU) 
with bootloader 

Cooling Fan Assembly 

Test Aid 

Battery Backup (for use with 
M32-540 master power supply) 

3210/A 30" system cabinet. 
Does not include front door, 
cooling, or power supply, 
60Hz. 

3210/A 30" system cabinet. 
Does not include front door, 
cooling, or power supply, 
50Hz. 

Front door for a 30" cabinet 
with a single CDD disk drive 
cutout. 
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TABLE 3-1 LIST OF MODEL 3210/A SUBASSEMBLIES (Continued) 



MARKETING 
NUMBER 



M32-568 



M32-569 



M32-570 



M32-571 



M32-572 

M32-540 
M32-5tH 
M32-513 
M32-5ia 
M32-509 



PERKIN-ELMER 
PART NUMBER 



02-786F03 



02-786F01 



09-147F01 



09-147F02 



02-787 

02-743F01 
02-744 

02-752 

02-752F01 

02-665 



DESCRIPTION 



Top and bottom filler panels 
for a 30" cabinet with dual CDD 
disk drives. 

Full front door for a 30" cab- 
inet. 

3210/A 56" system cabinet 
including control panel and AC 
distribution panel. Does not 
include front door, or cool- 
ing, 60Hz. 

3210/A 56" system cabinet 
including control panel and AC 
distribution panel. Does not 
include front door, or cool- 
ing, 50Hz. 

I/O interface panel for 56" 
cabinet. 

Master power supply (P5 only) 

Slaye power supply 

I/O chassis for a 30" cabinet 

I/O cha.ssis for a 56" cabinet 

Floating-point processor 



3.11.1 Model 3210/A CPU Chassis With Floating-Point Backpanel 
(M32-525, M32-526, H32-527, M32-528) 

Refer to sheet 1 of Information Drawing 02-784D12. This is the 
minimum package available and includes the processor boards, 
memory controller board (LBC), a 2-line communications 
multiplexor, a 16-slot CPU chassis with floating-point backpanel, 
and a system control panel for a 30" cabinet. It also includes 
one memory module (STM) of either 1/4 Mb, 1/2 Mb, 1 Mb, or 2 Mb 
size as described in Table 3-1. 



3-12 



47-022 R07 



The CPU chassis comes with all boards installed. The 09-140 

system control panel is included, along with its related cabling 

and mounting hardware. All chassis mounting hardware is 
included. 

Outline and mounting dimensions are shown for the chassis and 
system control panel. In the event that an OEM desires to 
provide his own cooling, a cooling specification chart for 
individual PC boards is shown at the bottom of the sheet. 



NOTE 

The direction of airflow through the 
processor chassis is from right to left 
(viewing it from the front). When the 
Perkin-Elmer cooling fan assembly is 
used, the clearance instructions shown on 
Sheet 1 of Information Drawing 02-784D12 
must be adhered to. 



This drawing also shows the slot locations for the processor 
boards, the High Performance Floating-Point Processor (HPFPP), 
and other optional boards. 

Refer to Sheet 2 of Information Drawing 02-784D12. A Functional 
Schematic, 09-140B08 is provided for the 30" cabinet system 
control panel. When the OEM prefers ito use his own power source, 
a PC Assembly Power Requirements chart is provided at the top 
left corner. This chart shows the individual printed circuit 
board power requirements for P5. The P5U (uninterruptible) 
requirements for the memory boards are also shown. 

The chassis power requirements chart at the lower left locates 

and describes various sense points for test purposes. This chart 

also describes other power requirements necessary for proper 
chassis operation. 

At the bottom center of the sheet, a connector pin assignment 
chart is provided to aid the OEM in interfacing his own power 
supply to the chassis. A description of each connectors' s 
function is given. 

The backpanel is provided with a P5/P5U jumper depending on 
whether or not battery backup is used. See Detail B for 
instructions. 



3,11.2 Model 3210/A CPU Chassis Without Floating-Point Backpanel 
(M32-529) 

This is the substitution of a non-floating-point backpanel on the 
M32-525, M32-526, M32-527, and M32-528 CPUs. This is not field 
installable and must be specified with the processor order. The 
1/4 Mb, 1/2 Mb, 1 Mb, and 2 Mb memory modules are available under 
this option as shown in Table 3-1. This option is described in 
Information Drawing 02-783D12. 
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3.11.3 Expansion Memory Modules 

Four expansion memory modules are available with both the Model 
3210 and Model 3210/A. The memory sizes are 256 kb (35-764F01) 
512 kb (35-76aF02), 1 Mb (35-764F03), and 2 Mb ( 35-764F04 ) .' 
These memory boards are described in detail in Chapter 14 of this 
manual. 

3.11.4 8 kb Loader Storage Unit (LSU)' Hith Bootloader (M32-560, 
02~7 8 5 } 

The primary function of the 8 kb LSU is to automatically load, 
upon initialization, a program stored in nonvolatile programmable 
read-only memories (PROM) located on the 35-805 8 kb LSQ printed 
^iff'^i^ board. The standard program loaded is the Perkin-Elmer 
3200 Series 8 kb LSU Bootloader Program (03-337). The first part 
of this program is a basic confidence test. The remainder of the 
program allows the user to load an OS/32 from a disk or magnetic 
tape. A user can load a unique program by following the 
?K°?eM'?^^^ described in the Loader Storage Units (2 kb LSU and 8 
kb LSU) Programming Manual, Publication Number 29-450 (R01 or 
higher). Also, refer to the 8 kb LSU Installation and 
Maintenance Manual, Publication Number 47-019. 

3.11.5 Cooling Fan Assembly (M32-561) 

Kefer to Information Drawing 1 1-295M0 1C12. This drawing provides 
the outline and mounting dimensions far the cooling fan assembly. 
Airflow direction, necessary clearances with regard to the CPU 
chassis, and power requirements are also provided. Fan 
specifications and performance curves are provided in the tables 
at the bottom of the sheet. All mounting hardware is included in 
this package. 

3.11.6 02-663 Test Aid (H32-563) 

The 02-663 Test Aid is a compact, durable, and simple to use test 
fixture. It provides the necessary control to display the B, S, 
and ROM DATA (RD) buses of the processor, as well as the control 
store address (CSA), four processor flags, instruction register 
(IR), and I/O attention lines (INT). Complete details on the 
operation, installation, and maintenance of the test aid are 
provided in Chapter 16 of this manual. 

3.11.7 Battery Backup (M32-564) 

The battery backup option is intended for use with the M32-540 

master power supply. The battery backup provides up to 15 

minutes of backup to memory in case of power failures or 
brownouts. 
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Refer to Information Drawing 02-745C12. This drawing provides 
the information necessary to install the battery and P5U board 
into the master power supply. More detail on the battery backup 
and P5U board is provided in the Model 3210 Power Subsystem 
Installation and Maintenance Manual, Publication Number 47-020. 

3.11.8 3210/A 30" System Cabinet 

This option is available in 50Hz (M32-566, 02-788F02) and 60Hz 
(M32-565, 02-788F01). This option does not include front door, 
cooling, or power supplies. 

Refer to Information Drawing 02-788D12. This drawing shows the 
30" system cabinet without the front door and filler panels. 
Wiring is shown for both international and domestic usage. 
Cabinet outline and chassis mounting dimensions are provided to 
aid installation. Receptacle and plug configurations and 
recommended usage for both domestic and international 
applications are shown in Details A, B, C, and D. 

A.C Distribution panel for fan power connectors, and fuse 
information is shown in the cabinet rear view. 



3.11.9 Front Door, 30" Cabinet (M32-567) 

Refer to Information Drawing 02-786D12. The 02-786F02 front door 
and filler panel is used in a single disk configuration. Disk 
location and filler panel location ar^ shown on sheet 1. The 
filler panel (16-875F02) may be interchanged with a system 
control panel. All mounting hardware is provided. 



3.11.10 Top and Bottom Filler Panels For A 30" Cabinet with 
Double Disk (M32-568) 

Refer to Sheet 2 of Information Drawing 02-786D12. The 02-786F03 
top and bottom filler panels are used for double disk 
applications. A front view and partial section locating the 
installed panels is shown. All mounting hardware is included in 
this package. 



3.11.11 Full Front Door For A 30" Cabinet (M32-569) 

Refer to Sheet 1 of Information Drawing 02-786D12. The 02-786F01 
full front door is used for CPU and I/O chassis installations. 
Two filler panels are supplied to provide interchangeability with 
a system control panel as shown in partial section A-A on Sheet 
1. All mounting hardware is included in this package. 
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3.11.12 56" Cabinet (M32~570, M32-571) 

^Sto °^*v°" ^^ available in either a 50Hz (M32-571) or 60Hz 
(M32-570) version. This option does not include front door or 
chassis cooling. It does include, however, an AC distribution 
panel fo for either international or diomestic applications, a top 
exhaust fan assembly, an adaptor mounting plate for use with 
Perkin-Elmer cooling fan assembly 11-299M01, and a system control 
panel for 56 inch cabinets. All mounting hardware is included in 
this package. Details on this cabinet are provided in 
Information Drawing 09-ia7D12. Functional Schematic 09-148B08 is 
provided for the system control panel. 

3.11.13 I/O Interface Panel For A 56"^ Cabinet (M32-572) 

The panel shown in Information Drawing 02-787C12 provides 
interconnection capability with peripheral devices outside the 
cabinet. All mounting hardware is provided. Mounting and 
outline dimensions are provided. 

3.11.14 Master Power Supply (M32-540, 02-7a3F01) 

Refer to Information Drawing 02-743Dt2. Outline and mounting 
dimensions are provided. Cable lengths and interfacing 
information are shown at the upper right of the drawing. input 
power plug information is given, along with fan power plug 
information for when the slave power supply is used. CPU chassis 
interconnection (2 plugs) is shown. All mounting hardware is 
supplied m this package. More detail on the master power supply 
IS provided in the Model 3210 Power Subsystem Installation and 
Maintenance Manual, Publication Number 47-020. 

3.11.15 Slave Power Supply (M32-541, 02-7i»i») 

The slave power supply is shown on Information Drawing 02-7a4D12. 
CPU interconnections and master power supply interconnections are 
shown at the right side of the drawing. The interface signal 
cable that is connected to the master power supply is shown at 
the top of the drawing. All mounting hardware is provided in 
l'n'"f>, ^l^'^^ri^.^^l^ detail on the slave power supply is provided 
iLn ? 2 v^ i? ^°r^ Subsystem Installation and Maintenance 
Manual, Publication Number 47-020. 

3.11.16 I/O Chassis (M32-513, H32-514) 

The I/O chassis for the 30" cabinet (M32-513, 02-752) and the I/O 
chassis for the 56" cabinet (M32-514, 02-752F01) are described on 
sheet 7 of Information Drawing 02-752D12. The basic difference 
between the chassis (M32-513 and M32-514) is in the mounting 
hardware. Mounting dimensions, airflow direction, and fan power 
cables are shown. All mounting hardware is supplied in this 
package. The hardware includes cables, retainers, distribution 
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panels, chassis rails, I/O" terminators, jumpers, and other 
hardware necessary to install the chassis as shown on Sheets 1 
through 6 of 02-752D12. 

To install the chassis into a Perkin-Blmer 30" or 56" cabinet, 
refer to sheets 1 through 6 of 02-752D12. 



3.11,17 Floating-Point Processor (M32-509) 

Chassis slots 07 and 08 are dedicated to the floating-point 
processor A and B boards as shown on 02-784D12. This option 
cannot be installed in a non-DFU backpanel. 
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CHAPTER H 
POWER SUBSYSTEM 



4.1 INTRODUCTION 

The Perkin-Elmer Model 3210 Power Subsystem is a modularly 
designed power converter system suitable for use with the 
Perkin-Elmer Model 3210 System. This subsystem provides 5 volt 
logic power (P5), uninterruptible 5 volt memory power 
(P5U/Battery Backup), and can be expanded for use with the 
optional 34-040 slave power supply. 

The Perkin-Elmer Model 3210 Power Subsystem and its companion 
34-040 slave power supply option are designed to meet 
Underwriter's Laboratory (UL), Canadian Standard Association 
(CSA), and Verband Deutscher Elec trotechniker (VDE) approval. 
For detailed information on ratings, installation, and 
maintenance, refer to the Model 3210 Bower Subsystem Installation 
and Maintenance Manual, Publication Number 47-020. 
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CHAPTER 5 
SYSTEM CONTROL PANEL 



5.1 INSTALLATION 

The system control panel mounts at the top front panel mounting 

position of the cabinet, fastened to the vertical uprights with 

two each #4-40 machine screws and lock washers. Refer to Figure 
5-1. 

The panel is connected through a ribbon cable (PI), to the 
processor backpanel (J1). Connector PI is keyed to ensure 
correct orientation. 



5.2 OPERATION 

Function switches and indicators are described in the following 
sections. Refer to Figure 5-2. 

5.2.1 Function Switches 



5.2.1.1 Key-Operated Security Lock 

This is a 3-position (STANDBY/ON/LOCK) key-operated locking 
switch that controls the primary power to the system. The key 
lock performs the following functions: 



• STANDBY - Processor 5 volts is OFF. 5 volts STANDBY (P5U) is 
ON. 

•ON - Primary power is ON. 

• LOCK - Primary power is ON, and the INITIALIZE HALT/EXE and 
SINGLE switches on the system control panel are disabled. 

5.2.1.2 Initialize (INIT) Switch (Momentary Switch) 

This switch causes the system to be initialized. After the 
initialize operation, all device controllers on the system 
multiplexor bus are cleared, and certain functions in the 
processor are reset. This switch is disabled when the key is in 
the LOCK position. 
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5.2.1.3 IPL ENABLE/DISABLE Switch 

When the IPL ENABLE/DISABLE switch is in the ENABLE position and 
AC power is restored, if the security lock switch is placed in 
the ON position from the STANDBY position, or if the INIT switch 
is depressed, the system is reloaded from the loader storage unit 
(LSU). 



5.2.1.4 HALT/RUN Switch 

When depressed, this single action switch causes a running system 
to halt and enter the processor console service state, or it 
forces a halted system in the processor console service state to 
enter the run mode. 



5.2.1.5 SINGLE Switch 

This switch, when placed in the ON position, puts the processor 
in the single instruction cycle mode and takes a running program 
to the processor console service mode. When in the single 
instruction cycle mode, the processor is returned to the 
processor console service mode after, execution of each user 
instruction. The location counter displays the address of the 
next instruction to be executed. The status portion of the PSW 
reflects the execution of the previous instruction. 

5.2.2 Indicators 



5.2.2.1 Central Processing Unit (CPU) Power 

This indicates that the processor system power (PS) is ON, 

5.2.2.2 Memory Power 

This indicates that memory system power (P5U) is ON. 

5.2.2.3 WAIT 

The running program can place the processor into the WAIT state 
by setting the WAIT bit of the current program status word (PSW). 
The WAIT indicator is lit to inform the operator of this 
condition. The indicator is also lit when the processor is in 
the console service mode. 

5.2.2.4 FAULT 

This indicator is lit during system initialization and remains 
lit until microcode power-up test is successfully completed. The 
indicator remains on if the processor self-test fails. 
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CONTROL PANEL 



# 4 40 X .38 SCREW 

# 4 FLAT WASHER 

# 4 LOCK WASHER 
(1 EACH SIDE) 



CABINET UPRIGHT 
(FRONT, L.H.) 




CABLE STRAIN RELIEF 
3 PLACES 



PROCESSOR 
BACKPANEL 



Figure 5-1 System Control Panel Installation (Cabinet Skins 
Omitted For Clarity) 
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Figure 5-2 Function Switches and Indicators System 
Control Panel 
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CHAPTER 6 
PBOCESSOB AND HEHORY IHSTAILATION 



6.1 INTRODUCTION 

This chapter describes the installation of the Model 3210 
Processor and memory. All processor and memory boards occupy 
slots in one of two basic system chassis, with or without 
floating-point, as shown in Figures S-^l and 6-2. 

The basic processor and memory consists of: 



1 CPU-A board, 35-816 

1 CPU-B board, 35-768 

1 CPU-C board, 35-769 

1 CPU-D board, 35-770 



in slot 9 
in slot 10 
in slot 11 
in slot 12 



1 CPU-IBC board (4 Mb), 35-771F0^ 

or 
1 CPU-LBC board (8 Mb), 35-806F02 



in slot 13 



in slot 13 



1 STM 



35-764 



in slot 14/15 



1 cable 17-234F08 (50 pin) 

1 cable 17-234F10 (50 pin, 3 header) 



NOTE 

Figures 6-1 and 6-2 show two separate 
chassis. Slots 7 and 8 in the 
floating-point chassis are dedicated 
slots and cannot be used for other 
boards. 
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Figure 6-1 Front View of Chassis With Floating-Point 
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Figure 6-2 Front View of Chassis Without Floating-Point 
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I 6.2 CPU-A (35-816) 

The CPU-A board must always be installed in slot 9. Before 
installing this board, ensure that the privileged illegal ROM and 
option strapping are correct. The privileged illegal read-only 
memory (ROM) (19-188F25) is in location A39. 

The COMM option and the HPFPP option must be disabled by 
strapping TPA to TPG and TPC to TPG, respectively; the DROMs are 
enabled by strapping TPE to TP4. 

The Test Aid DIP switches in the front of the CPU-A board must be 
in the OFF (open) position. The CPU-A board can then be 
installed. 



6,3 CPU-B (35-768) 

The CPU-B board must always be installed in slot 10. There is no 
strapping on the CPU-B board. 

6.H CPU-C (35-769) 

The CPU-C board must always be installed in slot 11 of the CPU 
chassis. This board contains the strapping required for 
allocating segments of memory to shared memory. At the time of 
manufacture, the board is strapped so that all memory is local. 
Memory can be allocated as shared memory in 1 Mb increments. 
Refer to the functional schematic for the CPU-C board, 35-769D02, 
Sheet 13, for strapping information. 

6.5 CPU-D (35-770) 

The CPU-D board must be installed in slot 12 of the CPU chassis. 
No strapping options are contained on this board. Certain straps 
located on this board are used for factory maintenance purposes. 
Refer to Chapter 15, Adjustments, for this information. 

On the CPU-D board, the DMA system hangs up if the following 
straps have not been installed: 



LOCATION STRAP 

OOA 10 to 72 

02A 09 to 73 

CONN 6 112-6(TPD) 113-6(TPC) 
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6.6 CPU-LBC (35-771F04 (1» Mb) or 35-806F02 (8 Mb)) 

The CPU-LBC board Is always installed in slot 13. Before 
Installing the LBC, check CONN 5 for the following; 

• 215-5 (TP10) connected to 216-5 (TP9) 

• 221-5 (TP4) connected to 222-5 (TP3) 

• TPA connected to TPB (35-806F02 only) 

• No connection between 224-5 (TPI)and 223-5 (TP2) 

• No connection between 214-5 (TP11) and 213-5 (TP12) 

• No connection between 217-5 (TP8) and 218-5 (TP7) 

6.7 STORAGE MODttLE (STM) 

The STMs must be installed in ascending slots beginning with slot 
14. Befer to Chapter 14 for proper setting of the module select 
switch at location A46 on each STM. 

6.8 DISK CONTROLLER 

The basic system comes equipped with a 35-811 Disk File 
Controller and a 35-627 Disk Controller installed in the first 
two slots immediately below the selector channel (SELCH). 
Detailed information for these boards is provided in the 
Removable Media Mass Storage Module (MSM) Maintenance Manual, 
Publication Number 29-644. A functional schematic and assembly 
drawing for the 35-811 Disk File Controller are provided at the 
back of this manual. 

The file control board is configured to operate with one of three 
CMD drives as shown in Table 6-1. All drives connected to the 
controller must be of the same CMD type. 

TABLE 6-1 CMD DRIVE TYPE SELECTION 





CHD DRIVE TYPE 


STRAPPING 


32MB 64MB 96MB 


B 


B1 - E2 


B2 - G 
El - N/C 


B2 - G 
B1 - N/C 


C 


C2 - G 
CI - N/C 


CI - C2 


C2 - G 
CI - N/C 


D 


D2 - G 
Dl - N/C 


D2 - G 
Dl - N/C 


D1 - D2 
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6.9 PROCESSOR CABLING 

Install the following cables: 



CABLE 


FROM 


TO 


TO 


17-23UF08 (50 pin) 
17-234F10 (50 pin) 


CPU-D CONN 5 
CPU-D CONN U 


CPU-C CONN 5 
CPU-C CONN ^ 


NA 
CPU-B CONN 3 



6.10 CPU MULTIPLEXOR BUS EXPANSION 



6.10.1 Sub-Channel Controller 



The Sub-Channel Controller (SCO is used to extend the 3210 CPU 
multiplexor bus to one I/O expansion cabinet. The following is 
a guide for installing the SCC in the CPU chassis: 



BACKPANEL PIN IDENTIFICATION 



XX, X^ - YYZZ 



X = ROW NUMBER 

X^X , = PIN NUMBER 

YY = SLOT 

ZZ = CONNECTOR 



The SCC must reside in slot of the CPU chassis. Strap the SCC 
as follows: 



1. Set the switch at location A28 to X'O'. 

2. Remove the following straps: 



A to A, C to D, B to B, E to F, 1 to 2 



3. Add the following straps: 



1 to 3, C to G 
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Perforin the following CPU backpanel wiring modifications; 

1. Remove multiplexor bus wires on slot 'O* connector 1, pins 11 
through 26, rows 1 and 2. 

2. Perform the following RACKO/TACKO rerouting on the CPU 
chassis. The twisted pair wire (yellow/black) must be used 
for long jumpers. See Figure 6-3., 



a. Remove wire jumper between 222-0000 and 122-0801 (3210 
without HPFPP) or 122-0601 (3210 with HPFPP). 

b. Remove wire jumper between 122-0000 and 222-0100. 

c. Remove RACKO/TACKO jumpers on slot 0, both connectors 
and 1 . 

d. Add twisted pair wire between the following pins: 



32 1.0 with aEF££ 

122-0601 > 222-0100 (yellow) 

140-0601 > 140-0100 (black) 

IZIQ. ifitliaui M122. 

122-0801 > 222-0100 (yellow) 

140-0801 > 140-0100 (black) 



e. Add twisted pair wire between the following pins: 



122-0000 > 222-YY01 (yellow) 

140-0000 > 140-YY01 (last I/O slot on C0NN1) (black) 
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222 / / 
122 «^ 
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/ 



/ 



222 



-1 



LAST CPU I/O MUX 
SLOT ON 1 SIDE 
SELCH 



sec 



MOTE 

denotes twisted pair wire. 

Figure 6-3 Rear View of CPU Chassis (RACKO/TACKO Routing) 



^•""^'^ ™ Expansion Chassis Wiring Instructions For Extended 
CPU Multiplexor Bus 

RACKO/TACKO rerouting is shown in Figure 6-4. Perform the 
following steps: 

1. On all I/O expansion chassis, remove the following wires: 

134-0700 to 122-0701 
122-0700 to 222-0001 

2. On all I/O expansion chassis (except the top most chassis) 
add the following wire: 



134-0700 to 122-0700 
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3. RETACKO Routing. Twisted pair wire (yellow/black) must be 
used. 



Last I/O slot on Connector to the first I/O slot on 
Connector 1. 



134-0000 to 122-yYOI (yellow) 
140-0000 to 140-YY01 (black) 



Route wire between pins 140-YYOO and 141-YYOO of all I/O 
slots. 



SLOT* 



'O'SIDE 



222 



140 



.^ 



134 



(CABLE) 



122 



222 



134 



in 



l3r* 140,141 



TSIDE 



-I, 122 



SECOND I/O 
EXPANSION 
CHASSIS 



(CABLE) 



FIRST I/O 

EXPANSION 

CHASSIS 



NOTE 
denotes twisted pair wire. 



Figure 6-4 Rear View of I/O Expansion Chassis Showing 
RACKO/TACKO Routing 
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CHAPTER 7 
BLOCK EIAGBAH ANALYSIS 



7.1 INTRODUCTION 

This chapter provides an overview of the Model 3210 Processor. 
Refer to Functional Schematic 01-158D08, Sheet 1, for a block 
diagram. Each board in the Central Processing Unit (CPU) is 
discussed individually in order to understand how the logic is 
partitioned within the CPU. This understanding is necessary in 
order to isolate faults to the board level. 



7.2 SYSTEM ORGANIZATION 

The CPU is organized between three 32-bit buses: the A, B, and 
S buses. The A bus presents data to the Arithmetic Logic Unit 
(ALU). The B bus presents data to the ALU, HPFPP, and Link 
Register. The S bus transfers the ALU output data to the 
appropriate destination. The source and destination of the A, B, 
and S buses and the functions performed by the ALU are controlled 
by microinstructions contained in the control store. 



7.3 CPU-A BOARD 

The CPU-A board contains the heart of the microprocessor which is 
used to emulate the instruction set. This board houses all 
elements of control store for the machine, the control store 
addressing, interrupt handling, and power fail/initialize 
control. 



7.3.1 Fixed Control Store (FCS) 

Fixed Control Store (FCS) consists of 2 k words, 32 bits each, of 
Read-Cnly-Memory (ROM) which is a high-speed, solid-state, 
nonvolatile memory. Each word in FCS is 32 bits long and 
represents one microinstruction. Each microinstruction read out 
of FCS is Placed in the 32-bit ROM Data Register (RDR). RDS is 
the instruction register for the microprocessor and drives the RD 
bus. Most microinstructions are executed in one machine cycle of 
200 nanoseconds. RD bits are decoded to direct the processor 
through its operations. The meaning of the microinstruction word 
is explained in Chapter 8. 
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7.3.2 ROM Data Register (RCR) 

The BOM Data Register (RDR) is a 32-bit register which is loaded 
at the beginning of every machine cycle with microinstructions 
fetched from control store. The RDR drives the RD bus. This 
register can also be described as a pipeline register, since it 
allows for overlapping of RCM access and instruction execution. 

7.3.3 Control Store Address Register (CSAR) 

LocationE in control store are addressed by the 12-bit Control 
Store Address Register (CSAR). Microinstructions are normally 
located at sequential addresses in the control store. The CSAR 
is an up-counter which increments by one as each new 
microinstruction is read into the RER. The CSAR, therefore, 
holds th§ address of the next sequential microinstruction to be 
executed. When it becomes necessary to jump out of sequence, the 
CSAR can be loaded with a new address from the RDR register, the 
Decoder Read-Only-Memories, the Link Register, or the priority 
interrupt encoder; or it can be cleared by the hardware to zero 
for an instruction read or system initialization. 

7.3.'4 Link Register (LB) 

A branch and link capability is provided in this machine by means 
of the 12-bit link Register (IR). 

When the microprogram specifies Link, the LR is unconditionally 
loaded with the address of the current microinstruction being 
executed and is automatically incremented by one prior to the 
next system clock. When the microprogram executes a 
Branch/Return, the CSAR is loaded from the LR. 

The LR may also be loaded from the B bus in order to nest 
microsubrou tines. 



7.3.5 Decoder Read-only-Memory (DSOM) and Privileged 
Illegal BOM (PILROM) 

The DROMs are constructed using three 512xU-bit ROMs which are 
addressed by the 8-bit op-ccde field of the Instruction Register. 
They contain the Di and D2 vector addresses which are entry 
points for instruction emulation routines. The microprogram 
interrogates the DI address at instruction read time and the D2 
vector during instruction emulation. The 12 bits of the 
resulting readout are jammed into the CSAR, resulting in an 
automatic transfer to an address which is related to the user's 
operation code. 

The Privileged/Illegal ROM (PILROM) is also addressed by the 
8-bit op-code field and is interrogated at DI time to supply 
privileged instruction and illegal instruction. 
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7.3.6 Priority Interrupt Encoder (PIE) 

The priority interrupt encoder provides high-speed interrupt 
handling to the microprograin. It monitors 14 interrupt lines, 
sets their priorities, and when Interrogated by the microprogram, 
provides a vectored branch into the Interrupt service table in 
the microcode. 

7.3.7 Initiali2e Logic 

System initialization is controlled on the CPU-A board by the 
initialize logic. This logic interfaces to the power system and, 
together, they monitor and control the DC power required in the 
system. Early Power Fail (EPf) and Primary Power Fail (PPF) 
interrupts are also generated by this logic. 

7.3.8 Console Support Logic 

The console support logic monitors the EXECUTE/HALT switch and 
the single switch from the System Control Panel and creates 
console attention interrupts to the microprogram. 

7.3.9 Test Aid 

The CPU-A has a built-in test aid. Sixteen switches in two DIP 
packages at the front of the CPU-A board provide CSAe match/SYNC, 
microcode single step, MAT or MPE fault match, and external match 
capabilities for troubleshooting. 

7.4 CPO-B BOARD 

The CFU-B board is the processor's arithmetic board. It contains 
a 32-hit AlU which is fed by the 32-bit A multiplexor and a 
32-bit B multiplexor, a 32-bit shift register, the PSW, a flag 
register, and the A and B register stacks. 

7.4.1 Arithmetic Logic Unit (ALU) 

The Arithmetic logic Unit (ALU) is 32 bits wide with full 
look-ahead carry logic. It is fed by the 32-bit A and B 
multiplexors and its output generates the S bus. 

7.4.2 A Multiplexor 

The 32-bit A multiplexor feeds the ALU from either the A bus or 
the shift register. 
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7. a. 3 B Multiplexor (B Bus Shifter) 

The 32-bit B multiplexor feeds the A input to the ALU and is used 
as the input to the register stacks for divide operations. It 
also performs all of the ALU shift operations defined in the 
shifter microcode field. 



^,H,^ 32-Blt shift Register 

This register can be loaded from the S bus, shifted left or 
shifted right (one place per processor clock), and can be 
presented to the B bus or to the ALU via the A multiplexor. 

7.4.5 Flag Register (FLR) 

The Flag Register (FLR) is a ^-blt register containing the 
following flags: Carry (C), Overflow (V), Greater than Zero (G), 
and Less than Zero (L), These flags are modified at the 
conclusion of arithmetic and logical microoperations to reflect 
the result of the operation. The FLR is loaded from bits 28:31 
of the S bus when either the FLR or the Program Status Word (PSW) 
is the specified destination register. 

7.4.6 Program Status Word (PSW) 

The Program Status Word (PSW) is a 2a-bit register used to 
indicate the system status relative to the user program being 
emulated. Bits 8:27 of the PSW are used as interrupt masks to 
define the operational status or mode of the user-level 
processor. Some of the PSW bits have hardware significance, 
while others are of significance only to the microprogram. Bits 
28:31 of the PSW make up the Condition Code (CO field which 
reflects the result of the previous user instruction. 

The status portion of the PSW is 32 bits long. Only 24 bits, 
however, are implemented in the hardware of this machine. Bits 
0:7 are not used and are forced to zero. 

The CC may be updated only from the FLR. When PSW is the 
specified destination register, bits 8:27 of the S bus are loaded 
into bits 8:27 of the PSW, and S bus bits 28:31 are captured in 
the FLR. The CC field remains unchanged until the microprogram 
causes it to be updated from the FLR when the jam bit is set in 
the microword. The PSW is unloaded onto the A bus. 

7.4.7 A and B Register Stacks 

The 32-bit A and B register stacks hold the 4 microregisters, 8 
general register sets of 16 registers each, and an alternate 
register set of 16 registers. These stacks are loaded 
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simultaneously from the S bus (from the B multiplexor in the case 
of a divide) and always hold identical data. The A and B 
register stacks can be unloaded by the A and/or B source field of 
the raicroword tc their respective latch registers. 

7. a. 8 Register Stack Control 

The register stack control provides address and timing for the 
register stacks. 



7.5 CPU-C BOARD 

The CPU-C board provides an interface between the central 
processing unit and memory system. All registers associated with 
memory addressing and memory data are located on this board. 
This unit also contains the Memory Address Translator (MAT). The 
MAT provides dynamic address relocation and memory protection. 

7.5.1 Location Counter (LOO 

The Location Counter (LOO is a 2't-bit addendum to the PSW which 
holds the address of the next user instruction to be executed in 
main memory. The LOG is implemented as an up-counter which 
increments by two for each halfword of data required to execute 
an instruction. 



7. 5.2 Processor Memory Address Logic 

The Memory Address Register (MAR) is a 24-blt register which 
contains the address of main memory to be accessed. The LOC is 
selected as the address to memory during instruction reads 
through the Program Address (fA) multiplexor; in all other cases, 
the PA selects the MAR. 

Each time a memory reference is made, including instruction 
reads, the output of the PA multiplexor is loaded into an 
auxiliary address register (ZKAR). If a fault is detected in the 
system, the data in the ZMAR remains unchanged until directed by 
the microprogram. The first time, after a fault, that MAR is the 
selected B source, the data contained in the ZMAR is unloaded. 

On a processor operation to memory, the 13 roost significant bits 
of the program address are subject to relocation and placed on 
the LKA bus, while the 11 least significant bits are placed on 
the bus unchanged. 



7.5*3 Memory Address Translator (HAT) 

Dynamic memory relocation is provided when enabled by bit 21 of 
the PSW. This is accomplished by adding the relocation field of 
the selected segmentation register to bits 16:20 of the program 
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address which has bits 8:15 forced to zero. This relocated 
address is then used to access memory. 

The segmentation registers also contain the necessary information 
to provide memory access protection for the selected segment. 

7.5.4 Memory Data Register (BDR) 

Processor data from/to main meiriory is contained in the Memory 
Data Register (MDP). Thi5j register is 32 bits wide and is loaded 
from the S bus before initiating a memory write operation. The 
data contained in the MDR is gated onto the local memory bus (MDS 
bus) for writes to local memory. 

The data, when it becomes available on a memory read, is loaded 
into the MDR from the MDS bus or EDHA bus. The microprogram can 
then access the data by specifying the MBR as the B bus source. 

7.6 CPU-D BOARD 

The CFU-D board is the machine's control board. The system 
clocks for the processor, as well as I/O, EDMA, and memory 
control logic, are all contained on this unit. Refer to Chapter 
12 for a detailed analysis of the CFU-B and for all information 
concerning clocks and control logic. 

7.6.1 Instruction Register (IB) 

The Instruction Register (IR) is a 16-bit register divided into 
three fields: operation code (OP), user destination (ID), and 
user source (YS). The IR is loaded during an instruction fetch, 
when the data is available frcm memory. 

7.6.2 Input/Output (I/O) 

The 16-bit parallel Input/Output (I/C) bus is used to send and 
receive information to and from device controllers. These 
operations are achieved by gating S bus data onto the D bus and 
activating an I/O control line, or by activating a control line 
and gating D bus data onto the internal B bus. 

7.6.3 Extended Direct Memory Access (EDMA) Registers 

Data paths for Extended Direct Memory Access (EDMA) operations to 
;nemory are contained within the CPU-D board. The local memory 
address on an EDMA cperatlcn is loaded into the EDMA Memory 
Pddress Register (EMAR) and sent to the LMA bus. Data on write 
operations from an EDMA device, e.g., a BSELCH, is loaded into 
the EEMA Memory Data Register (EMDR) and presented to the local 
memory bus through the MDS multiplexor. For memory read cycles, 
data goes from memory to the EMDR and then onto the EDMA bus. 
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7.7 LOCAL BANK CONTROLLER (LBC) 

This board provides an interface between the processor and the 
storage module (main memory) in the system (refer to Chapters 13 
and 18). The major functions of this module are the generation 
of the necessary timing for the storage modules, error code 
generation and checking, error logging, and memory refresh 
control. 

Address and data information between the processor and main 
memory is latched in registers contained on the LBC. Refer to 
Chapters 13 and 18 for detailed descriptions of the timing and 
control logic en this board. 

7.7.1 Input Data Register (ICB) 

At the start of a memory write operation, the data on the MDS bus 
(HDS000:310) from the processor is latched in the Input Data 
Register (IDR). This data is then presented to the error 
correction logic in order tc generate the seven parity bits used 
for error correction. The data, along with the parity bits, is 
then gated to the local memory bus (LMBOOO ; 380) . 

7.7.2 Output Data Register (ODR) 

For memory read operations, good data (data which has been 
checked and corrected if necessary) is latched in the Output Data 
Register (ODR). The ODR is constructed using tri-state devices. 
These outputs are used to form the bidirectional MDS bus. 

7.7.3 Good Data Register (GDB) 

The Good Data Register (GDR) is used to latch checked/corrected 
data to be returned to the processor on memory read cycles, or 
which is to be written into memory. Data is written to memory 
from the GDR any time a memory read is initiated and an error is 
detected and corrected, or en a partial word write operation 
(byte or half word write) whether or not an error has been 
detected. 

7.7.4 Uncorrected Data Register (ODR) 

Data read from memory is stored into the Uncorrected Data 
Register (UDR). This data is used as an input to the error 
correction/detection logic along with the parity bits contained 
in the Uncorrected Parity Register (UFR). 

If the data is found to be valid, this good data is loaded into 
the GCR, unmodified. If a single-bit error is detected, the 
error correction logic generates correct data and loads it into 
the GDR where it is then transferred to the applicable 
destination. 
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7.7.5 Error Logger 

Each time an error is detected on a read from memory, information 
concerning the type of error (single-bit or multiple-bit) and the 
chip location for single-bit errors are stored in a random access 
memory. The data in this memory can be accessed by the processor 
by issuing a read error logger command. 
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CHAPTER 8 
MICROWOED DESCRIPTION 



8.1 INTRODUCTION 

The iRicroword consists of groups of data bits that are fetched 
from control store as a 32-bit microinstruction word. Groups of 
ROM Data (RD) bits of the microinstruction control various 
hardware functions of the microprocessor. The specific function 
of the data bit groups may be altered by the format of the 
microinstruction, the operation modifiers, or the specific source 
or destination register. The following is a breakdown of these 
data bit groups which are called instruction word fields. Refer 
to Table 8-1 and Figure 8-1 during this description. 

8.2 MEMORY CONTROL FIELD (MC) - RD BITS 0, ^, 2, AND 3 

The Memory Control Field (MC) is primarily used either to read 
from, or to write into, memory. The memory address selected 
depends upon the contents of the Location Counter (LOO (during 
IR only) or the Memory Address Register (MAR) and the bias added 
by the MAT. The type of memory operation (read or write) and the 
amount of data fetched is controlled by the MC. Privileged 
memory operations disable the relocation and protection of the 
MAT. Fullword memory operations must be aligned on fullword 
memory address boundaries. Halfword memory operations must be on 
halfword or fullword boundaries. Violation of these alignments 
causes alignment faults. All memory read operations access 
memory as a fullword. The MC causes the processor hardware to 
steer and load only the required portion of the data. 



NOTE 

All MC options which cause data to be 
written to main memory (with the 
exception of TEL) also cause the ECC 
bits, corresponding to the fullword 
receiving the data, to be updated. 
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TABLE 8-1 INSTRUCTIOH WORD FIELDS 



FIELD 



ADDRESS 



MEANING 



Selects register to be used as first operand. Data 
is available on the A bus. 

Specifies branch address data to be loaded into the 
CSAR. 



B 

COND 
D 

DATA 

E 

I 



Selects register to be used as second operand. Data 
is available on the B bus. 

Specifies conditions tested for conditional branch. 

Selects destination register to receive the result. 
Data is available on the S bus. 

Specifies immediate data as second operand on B bus. 

Specifies the extended options to be performed. 

Enables loading of immediate data to the B bus. The 
data used is controlled by the D field. 

Causes condition code to be updated, or controls data 
direction (read or write) when module 3 (WCS) is 
selected. 



Causes the link register to be loaded with the 
address of the current microinstruction plus one. 

Specifies that a branch to the address contained in 
the link register is performed if the specified 
branch conditions are met. 

MC Memory control field specifies type of memory 

operation. 

^OD Selects active CPU, fixed-point ALU, or 
floating-point processor. 

OP Specifies the fixed-point or floating-point 

operation. 

SC Control store addressing and alternate register set 

control field. 

SHIFTEB Specifies B bus shifter function. 

T/F Specifies whether COND must be true or false to 
branch. 



VJ 
YDFF 



Enables interrupt vector jam when branch is taken. 

Specifies extended operations addressed by the YD 
field of the instruction register and enabled by the 
E field. 



i-2 
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Figure 8-1 Hicroword Format 
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U) 



NOTE 

The E field, in formats other than 
register-to-register immediate data, 
identifies additional operations to be 
performed or options to the primary 
operation. 

The MC field, in all formats, controls 
main memory accesses. 

MC Value 

0000 - NOP No memory operation is attempted. 

0001 - DW1 Nonprivileged byte data write. Byte of data 

contained in the Memory Data Register (MDR) is 
written to the byte memory address specified by 
the MAR. Bits 16:31 of the MDB are gated to the 
memory bus. The data to be written must be in the 
appropriate byte position of the least significant 
halfword of MD8. 

0010 - PW2 Privileged halfword data write. Halfword of data 

contained in MDR bits 16:31 is written to the 
halfword specified by the MAR. 

0011 - DH2 The same operation as PW2, except that the MAR 

address may be relocated and/or protected by the 
MAT. 

0100 - TEL Test error logger operation causes a byte write 

operation to the address specified by MAR. Bits 
24:31 of MDR are written into memory. The byte 
write is privileged and the error correction logic 
is disabled; thus, if the byte written is 
different from the previous contents, the Error 
Correction Code (ECC) in memory is incorrect. No 
error is logged in the error logger. 

0101 - ENACLK No memory operation is implied. Destination 

clocks for all machine registers (except yoi, 
flags, and CSAR) are disabled whenever a fullword 
or halfword boundary error, ECC error, or MAT 
violation occurs. To allow loading machine 
registers following such a condition, the ENACLK 
option must be specified. 

0110 - PWU Privileged fullword memory write. The data 

contained in MDR 0:31 is written to the address 
specified by MAR. 

0111 - DWU Nonprivileged fullword memory write. The 

relocation and protection of the MAT is enabled. 
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1000 - UNDEF The MC and the hardware are undefined. 

1001 - RAS The halfword addressed by MAR is read into MDR, 

bits 16:31. Bit 16 of the data is set, and the 
halfword is written back to memory. The MAT is 
not disabled. The data in MDR, bits 16:31, 
reflects the previous state of the data in memory. 
Bits 0:15 of the MDR are undefined, 

1010 - PR2 Privileged halfword read from memory. The MAT is 
disabled. A halfword of data selected by the 
address in MAR is loaded into MDR 16:31. Bits 
0:15 of the MDR are undefined. The address is in 
the MAR. 

10 11 - DR2 Nonprlvileged halfword read from memory. The MAT 

is enabled. Data is loaded into MDR in the same 
manner as PR2. The address is in the MAR. 

1100 - REL Read error logger is treated as a PR2. The error 

logger, at the address corresponding to the 
contents of MAR, is interrogated. Error logger 
data replaces the contents of MDR bits 16:31. 
Bits 0:15 of the MDR are undefined. 

1101 - IR Instruction read from memory. This operation 

causes a fullword read from memory. The data from 
the read is loaded into the instruction register 
and the MDR. The address is specified by the 
location counter. If CNTR contains a nonzero 
value, the IS is deferred until the CNTR equals 
zero. 

1110 - PR4 Privileged fullword memory read operations. MDR 

bits 0:31 are loaded with the data read from the 
fullword address contained in the MAR. The MAT is 
disabled during the memory cycle. 

1111 - DRU Nonprlvileged fullword memory read operation. 

Similar to PR4, except that the MAT is enabled. 



8.3 ROM CONTROL FIELD (RC) - RD BITS H AMD 5 

00 - NOP Normal operation microinstructions are fetched in 

sequential order. The CSAR is incremented by one, 
unless IR is specified in the MC field. 

01 - ARS Sequential order of microinstruction fetch is 

unaffected. The alternate register set is 
selected for use with a general register. The 
user-level machine has no access to this set of 
registers. 
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10 ~ D2 Jam the address which is contained in Decoder ROM 

2 (DR0M2) into the CSAR. The address specified by 
DR0M2 is controlled by the contents of the 
instruction register. 

11 - BRANCH Allows the CSAR to be jammed by RD bits 16:27 if 

conditions are met. 

8.4 MODULE SELECT FIELD (MOD) - SD BITS 6 AND 7 

00 - ALU The microinstruction operation uses the 

fixed-point ALU and the fixed-point operation 
codes (RD bits 9, 10, and 11). 

01 - SPFP The microinstruction operation uses the High 

Performance Floating-Point Processor (HPFPP) for 
single-precision operations. Single-precision 
registers are used. The fixed-point ALU is 
conditioned to load the B bus to the S bus. The 
type of single-precision operation is defined by 
RD bits 9, 10, and 11. 

10 - BPFP The microinstruction operation uses the HPFPP for 

double-precision operations. Double-precision 
registers alone are affected by the operation. 
The fixed-point ALU is conditioned to load the B 
bus to the S bus. The type of double-precision 
operation is defined by bits 9, 10, and 11. 

11 - RESSRVED 



8.5 JAM CONTROL - RD BIT 8 

RD bit 8 is used to jam the flag register into the condition code 
portion of the PSW. 

8.6 OPERATION INSTRUCTION WORD FIELD - RD BITS 9, 10, AND 11 

Refer to Table 8-2 for fixed-point operations. Tables 8-3 and 
Q-H list the single-precision and double-precision floating-point 
operations, respectively. 
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TABLE 8-2 FIXED-POINT ALO OPERATIONS 



RD BITS 


MNEMONIC 


MEANING 


9 


10 


11 









1 

1 
1 
1 





1 
1 





1 
1 




1 



1 



1 



1 


A 
S 

N 

OR 

XOR 

UNDEF 

LDB 

LDA 


Add the A bus and B bus shifter output 
data. 

Subtract the A bus and B bus shifter 
output data. 

AND the A bus and B bus shifter output 

data. 

OR the A bus and B bus shifter output 

data. 

Exclusive-OR the A bus and B bus shifter 
output data. 

Undefined operation 

Load B bus shifter output data to S bus. 

Load A bus data to the S bus. 



TABLE 8-3 SINGLE-PRECISION FLOATING-POINT OPERATIONS 



RD BITS 












MNEMONIC 


MEANING 








9 


10 


11 















RCC 


Read condition code - place contents of 
HPFPP flag register on B bus. 








1 


RRE 


Read register single-precision and place 
contents on B bus. 





1 





LE 


Load single-precision data from B bus to 
HPFPP. 





1 


1 


CER 


Compare single-precision data register-to- 
register. 


1 








AER 


Add single-precision data register-to- 
register. 



47-022 R07 



8-7 



TABLE 8-3 SIMGLE-PRECISIOR FLOATIHG-POINT OPERATIONS (Continued) 



RD BITS 


MNEMONIC 


MEANING 


9 


10 


11 


1 
1 
1 



1 
1 


1 



1 


SSK 
MER 
DER 


Subtract single-precision data register- 
to-register. 

Multiply single-precision data register- 
to-register. 

Divide single-precision data register-to- 
register. 



TABLE 6-H DOUBLE-PRECISION FLOATING-POINT OPERATIONS 



RD BITS 



10 








11 




1 



MNEMONIC 



LW 

RRD 
LD 

CDR 

ADR 
SDR 

MDR 

DDR 



MEANING 



Load word - load most significant 32-bit 
portion of 64-bit double-precision 
floating-point number. 

Read register double-precision and place 
contents on B bus. 

Load least significant 32-bit portion of 
64-bit double-precision floating-point 
number. 



Compare double-precision 
register. 



register-to- 



Add double-precision register-to-register. 

Subtract double-precision register-to- 
register. 

Multiply double-precision register-to- 
register. 



Divide double-precision 
register. 



register-to- 



8-8 



47-022 R07 



8.7 DESTIHATION INSTRUCTION WORD FIELD - RD BITS 12, 13, 14, 
AND 15 

Result data on the S bus is loaded into the specified 
destination. (Refer to Table 8-5.). 



TABLE 8-5 DESTINATION REGISTERS 



RD BITS 



12 



13 



14 



15 



MNEMONIC 



MEANING 











1 



MRO 
MR1 
MR2 
HE3 
LOC 
MDR 
MAR 
PSW 
YD or ARSYD 

YS or ARSYS 

YDI 

CNTR 

NULL 

10 
SR 
FLR 



Microreglster 

Microregister 1 

Microreglster 2 

Microregister 3 

Location counter 

Memory data register 

Memory address recyister 

Program status word 

General register specified by YD 
field of IH 

General register specified by YS 
field of IR 

YD field of IR 

Counter 

No destination. Used when the HPFPP 
is the implied destination. 

Used for output I/O instructions 

Shift register 

Flag register 
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8.8 IMMEDIATE DATA CONTROL BIT - RD BIT 16 

Microinstructions other than Branch may use the immediate data 
control bit. When this bit is active, RD bits 24:31 provide the 
least significant eight bits into the B bus shifter. The 
remainder of the B source is null. 

When the PSW is the destination, bits 28:31 of the S bus are 
captured in the Flag Register (FLR). The PSW condition code 
field is updated from the FLR only when the JAM option is 
specified in the microinstruction word. 

When the destination is YD or YS, the general or scratchpad 
register whose number is in the YD or YS field of IR receives the 
S bus data. The current set is selected by bits 2U;27 of the 
PSW. When module 1 or 2 is selected (by RD bits 6 and 7), the 
floating-point register specified by the YD field of IK receives 
the resultant floating-point data. 

By specifying YDI as the destination, the YD field of IR is 
loaded from S bus bits 28:31. Microflags resulting from the 
operation are still valid in this case. YDI is also the 
destination for CYDESWA, YDP1, and YDM1 E field options. 

8.9 A SOURCE INSTRUCTION WORD FIELD - ED BITS 17, 18, AND 19 

Refer to Table 8-6 for first operand registers. Data from the A 
source appears on the A bus input to the fixed-point ALU only. 



TABLE 8-6 FIRST OPERAND REGISTERS (A BUS DATA) 



RD Bir: 


3 


MNEMONIC 


MEANING 


17 


18 


19 


G 








MRO 


Microregister 












1 


MR1 


Microregister 1 









1 





MR2 


Microregister 2 









1 


1 


MR3 


Microregister 3 






1 








YD or ARSYD 


Register specified by YD 


field 


of IR 


1 





1 


YS or ARSYS 


Register specified by YS 


field 


of IR 


1 


1 





SR 


Shift register 






1 


1 


1 


PSW 


Program status word 
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When module is selected, use of YD or YS as a source causes the 
general or scratchpad register whose number is in the YD or YS 
field of IR to be presented to the A ALU input. 

When module 1 or 2 is selected, the specified floating-point 
register is presented as the HPFPP first operand input. 

8.10 SHIFTER INSTBOCTION WORD FIELD - RD BITS 20, 21, 22, AHD 23 

Refer to Table 8-7 for shifter options. The shifter alters 3 bus 
data according to the selected option. The modified data is 
supplied to the fixed-point ALU as second operand data. 



TABLE 8-7 SHIFTER OPTIONS 



RD BITS 



20 



21 



22 



23 



MNEMONIC 



ACTION 




1 

1 




NULLB 
SLHL 

SLHA 

EXB 

EXT 
SRHL 

SRHA 

LHL 
RLL 
SLL 
SLA 
EXH 



No action - pass data unmodified. 

Force data to zero. 

Shift left halfword logical (bits 
16:31) by one. 

Shift left halfword arithmetic (bits 
16:31) by one. 

Exchange bytes (least significant 16 
bits). 

Extend sign - MDR must be source. 

Shift right halfword logical (bits 
16:31) by one. 

Shift right halfword arithmetic 
(bits 16:31) by one. 

Load halfword logical. 

Rotate left logical by one. 

Shift left logical by one. 

Shift left arithmetic by one. 

Exchange halfwords. 
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TABLE 8-7 SHIFTER OPTIONS (Continued) 



ED BITS 



20 



21 



22 



23 



1 

1 



MNEMONIC 



RRL 
SEL 
SEA 



ACTION 



Rotate right logical by one. 
Shift right logical by one. 
Shift right arithmetic by one. 



8.11 B SOURCE INSTRUCTION WORD FIELD - RD BITS 2H, 25, 26, 
AND 27 

Refer to Table 8-8 for second operand register options. Second 
operand register data is propagated onto the B bus. The data is 
then passed through the shifter to the ALU. 

8.12 E INSTRUCTION WORD FIELD - RD BITS 28, 29, 30, AND 31 

Refer to Table 8-9 for the extended field options. The extended 

field provides the ability to extend the function of any 

microinstruction without requiring the use of a second 
microinstruction. 



TABLE 8-8 SECOND OPERAND REGISTERS 



RD BITS 


M U TM A W T /^ 






2a 


25 


26 


27 


nn tiMON IC 


MEANING 
















MRO 


Microregister 













1 


HR1 


Microregister 1 










1 





MR2 


Microregister 2 










1 


1 


MR3 


Microregister 3 







1 








LOG 


Location counter 







1 





1 


MDR 


Memory data register 







1 


1 





MAR 


Memory address register 







1 


1 


1 


CBUS 


Data bus from modules 1 and 2 
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TABLE 8-8 SECOND OPERAND REGISTERS (Continued) 



RD BITS 


MNEMONIC 


MEANING 


2a 


25 


26 


27 














1 
1 




1 

1 



1 


1 


1 



1 


YD or ARSYD 

YS or ARSYS 

YDI 

YSI 

10 

SR 

LR 

LENGTH 


Register specifiei by YD field of 
IR 

Register specified by YS field of 
IR 

YD field of IR 

YS field of IR 

Used for input I/O instructions 

Shift register 

Link register 

Length in halfwords of last 
instruction fetched 



TABLE 8-9 EXTENDED FIELD OPTIONS 



RD BITS 


MNEMONIC 


MEANING 


28 


29 


30 


31 























1 
1 

1 
1 






1 
1 




1 
1 



1 


1 



1 



1 


CYD&SWA 

YDP1 
YDM1 
14 
JAMCI 

MPY 
DIV 


No action 

Clear YD field of IR and set wait 
indicator. 

Increment YD field of IR by one. 

Decrement YD field of IR by one. 

Increment the MAR by U. 

Jam carry in ALU (arithmetic 
mode only) 

Multiply 

Divide 
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TABLE 8-9 EXTENDED FIELD OPTIONS (Continued) 



RD BITS 



28 



29 



30 







1 







31 





1 





MNEMONIC 



COHM 

YDFF 
UNNLD 

RCATN 

DWSHFT 
RFAULT 
LLINK 

LYSI 

ADRS 

OC 

WD 

ACK 
SS 

RD 



MEANING 



Data on S bus is gated onto the 
I/O bus and accepted by the com- 
munication assist unit. 

YD function field 

Unnormalized floating-point load ■ 
defeats HPFPP normalizing logic. 

Reset console attention and CPU 
fail indicator. 

Doubleword shift 

Reset MAT, MPE, and ALIGN errors. 

Load link register from B bus 
bits 20; 31. 

Load YS field of IR from S bus 
bits 28:31., 

I/O must be destination. ADRS 
selects device on the I/O bus. 

I/O must be destination. Data on 
the I/O bus is command for se- 
lected device. 

I/O must be destination. Data on 
the I/O Bus is character infor- 
mation for selected device. 

I/O must be source. Interrupting 
device address is received. 

I/O must be source. The status 
data of a selected device is 
received. 

I/O must be source. Data is re- 
ceived from the selected device. 



NOTE 



I/O is neither 
destination. 



source nor a 
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If the ARS bit is set in the RC field, all sources or 
destinations specifying YD or YS for module or 3 operations 
access the alternate register set. This bit is set by the 
microcode assembler whenever ARSYD or ARSYS is specified in the 
microinstruction . 

Specifying MDR as a source immediately following a memory read 
operation causes the processor to stop until memory data becomes 
available. After a fullword memory read, all 32 bits of MDR are 
loaded. 



NOTES 

EXT may be specified only if the B 
source is MDR. 

If MDR is either the B source or the 
destination, EXB performs as follows: 

If MAR contains an even number, EXB 
occurs; otherwise, no EXB occurs. 

If MDR is specified as the 
destination register and MAR 
contains an even number, only MDR 
17:23 is modified. If MAR contains 
an odd number, only MDR 24:31 is 
modified. 



Unless otherwise stated, extended field 
options shown in Table 8-9 may not be 
used when I/O is specified as either a 
source or a destination. 

The POW command causes the system clear 
sense line to go inactive, thereby 
causing the signal SCLRO to become 
active from the PSC. The entire system 
is consequently initialized. 

The JAMCI option forces a carry-in of 
one to the least significant bit of the 
ALU. If the microinstruction is an 
add, the result on the S bus is one 
greater than the expected sum. If the 
microinstruction is a subtract, the 
result on the S bus in one less than 
the expected difference. If the 
microinstruction is neither add nor 
subtract, JAMCI has no effect. 

The DWSHFT option causes SR to 
participate as the least significant 32 
bits of the doubleword being shifted 
according to the B bus shifter option. 
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The most significant 32 bits are 
supplied by the specified second 
operand register. The doubleword 
shifted result replaces the contents of 
the specified destination register 
(most significant 32 bits) and the 
shift register (least significant 32 
bits). 

When YSI is specified as the B 
source and LYSI is specified as the 
E field modifier, the YS field of 
the instruction register increments 
by one, regardless of any other 
microword directive. 

Any fullword memory operation 
specified in the MC field (i.e., 
PRa, DR4, PW«, DH4), when specified 
with YDP1 or YDM1 as E field 
modifiers, causes an automatic 14 
(causing the MAR to increment by 
X'U'), 



8.13 YD FUNCTION FIELD (YDFF) 

The YD Function Field (YDFF) is an extension of E field 

operations. The YDFF functions are selected by the value in the 

YD field of the instruction register and are enabled by code X'9* 

- YDFF in the E field. Refer to Table 8-10 for YDFF operations. 



TABLE 8-10 YD FUNCTION FIELD OPERATIONS 



YDI 



08 















09 



10 



11 



MNEMONIC 



LPSTD 

LSSTD 

RMVF 

POW 

REPF 

RSMPF 

SETSNGL 



FUNCTION 



Load Process Segment Table Descriptor 

Load Shared Segment Table Descriptor 

Reset Memory Voltage Failure Interrupt 

Power Down, Initialize 

Reset Early Power Fail Interrupt 

Reset Shared Memory Early Power Fail 
Interrupt 

Set the Single-Step User Instruction 
Interrupt 
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TABLE 8-10 YD FUNCTION FIELD OPERATIONS (Continued) 



YDI 


MNEMONIC 


FUNCTION 










08 


09 


10 


11 









1 




1 


RESEBVED 















RESERVED 











1 


RESERVED 














RESERVED 











1 


RESERVED 






1 








RESERVED 




' 


1 





1 


RESERVED 




1 


1 







RESERVED 






1 




1 


RESERVED 





8.1« DATA FORMATS 



All internal dat 
are 32 bits w 
32-bit fullword. 
binary form wi 
is expressed in 
Floating-point d 
with a biased ex 
the fraction a 
single- precision 
fullword; 8 bits 
2« bits are u 
floating-point n 
used for the f ra 
the fraction. 



a paths, exce 
ide. The bas 

Positive fi 
th a sign bit 
two's complem 
ata is expres 
ponent. The 
nd 16 raised 

f loating-po 

are used for 

sed for the 

umber require 

ction sign an 



pt those to input/output control, 
ic machine operand is consequently a 
xed-point data is expressed in true 

of zero. Negative fixed-point data 
ent notation with a sign bit of one. 
sed as a signed magnitude fraction 
quantity expressed is the product of 

to the power of the exponent. Each 
int number requires a 32-bit 

the fraction sign and exponent, and 

fraction. Each double-precision 

s a 64-bit doubleword; 8 bits are 

d exponent, and 56 bits are used for 



Binary information is represented in hexadecimal notation (base 
16) for simplicity. 

8.15 INSTRUCTION FORMATS 

Microinstructions can be in any one of three formats designated 
Branch, Register-to-Register, and Register-to-Register Immediate. 
The instruction formats are shown in Figure 8-2. 
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BRANCH 

3 4 5 6 7 



1213141516 



2728 



31 



MC 


1 1 


T 


COND 


VJ 


1 


R 


ADDRESS 


E 



REGISTER-TO-REGISTER 

3456789 1112 151617 1920 2324 2728 31 



MC 


RC 


MOD 


J 


OP 


E 





A 


SHIFTER 


B 


E 



REGISTER-TO-REGISTER IMMEDIATE 

3 4 5 6 7 8 9 ill 2 151617 19 20 



2324 



31 



MC 


RC 


MOD 


J 


OP 


D 


1 


A 


SHIFTER 


IMMEDIATE 
DATA 



Figure 8-2 Instruction Word Formats 



When the branch format is not specified by bits 4 and 5 of the 
microinstruction word being set, bits 6 and 7 select the 
processor module that performs the microinstruction. Module is 
the internal fixed-point ALU. Module numbers 1 and 2 are 
directed to the optional High Performance Floating-Point 
Processor. Module number 1 identifies a single-precision 
operation, and module number 2 identifies a double-precision 
operation. 



8.15.1 Branch 

The specified condition(s) are matched against the corresponding 
machine state. If a match exists, the condition is true; if 
there are no matches, the condition is false. 

The T bit in the branch formats specifies whether the true or 
false state of the conditions specified by the COND field is to 
be used. For example, if the condition is true and the T bit is 
one, or if the condition is false and the T bit is zero, a branch 
is executed by loading CSAR with the effective branch address. 

If the L bit is set in the branch formats, the contents of CSAR 
are copied to the Link Register (LR), and the LR is incremented 
by one. If the branch conditions are met, the branch address is 
copied to CSAR. This is a Branch-and-Link operation. 

If the R bit is set, the L bit reset, and branch conditions are 
met, the contents of LR are gated to CSAR, effecting a return 
from a prior Branch-and-Link operation. 
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If the L and R bits are both set and the branch conditions are 
met, a branch to the address specified by the contents of LR 
occurs, and LR is loaded with the address of the instruction 
following the branch instruction. This is a 
Branch -and -Link-Register operation. 

The VJ bit enables direct-vectored hardware interrupts when set 
in the branch format. If the branch conditions are not met, no 
branch is taken, and VJ has no effect. If the branch conditions 
are met and VJ is set, one of eight distinct hardware interrupt 
vectors can become the branch address if a 

interrupt is 



interrupt is queued. If no 
effect, nor has it any effect on 
is set. Refer to Table 8-11 for 
interrupt vectors. Interrupts 
order of the vector addresses? 



machine or I/O 

queued, VJ has no 

the loading of LR when the L bit 

a description of the possible 

have a priority reflected in the 

the interrupt with the lowest 



vector address takes precedence over any other queued interrupt. 
The floating-point fault interrupt vector can be branched to only 
when a floating-point fault has occurred and the microword 
specifies an Instruction Read (IR) and a floating-point Read 
Condition Code (ECC). 



TABLE 8-11 HARDWARE INTERROPT VECTORS 



VECTOR 






ADDRESS 


INTERRUPT CAUSE 




07 


MAC or MPE error during instruction fetch, 
instruction detected 


or illegal 


08 


Alignment fault - halfword or fullword 




09 


MAT or MPE (noncorrectable memory error) 




OA 


Console attention, SNGL (single instruction cycle) 




or PPF 




OB 


EPF (Early Power Fail) or SEPF 
(Shared Memory Early Power Fail) 




OC 


I/O interrupt, ATNO 




OD 


I/O interrupt, ATN 1 




OE 


I/O interrupt, ATN2 




OF 


I/O interrupt, ATN3 




18 


Floating-point processor arithmetic fault 
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8.15.2 Kegister-to-Reaister 

These instructions combine a first operand register and a second 
operand register. The result is copied to one or two destination 
registers. 

The OP field specifies the fixed-point or floating-point 
operation to be performed. The MOD field, in formats other than 
branch, acts as an extension to the OP field by causing the 
fixed-point ALU or optional HPFPP to be selected. 

The J field (JAM) causes the PSW condition code field to be 
updated from the FLR. 

The D field selects the S bus destination register; the A field 
selects the A input to the ALU; and the B field selects the B bus 
source. 

The RC field (ARS) causes the scratchpad registers to be selected 
when YD or YS is the source or destination for module 0. 

The SHIFTER field selects the function to be performed by the B 
bus shifter. 



8.15.3 Reglster-to-Pegister Imnedlate 

These instructions are similar to the register-to-register format 
except that the second operand is taken from the least 
significant 8 bits of the microinstruction, known as the 
immediate DATA field. These 8 bits become the least significant 
8 bits on the B bus. The remaining 24 bits are forced reset. 
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CHAPTER 9 
CPU-A BOARD 



9.1 INTRODUCTION 

The main function of the CPU-A board is the control of the 
micromachine. Fixed Control Store (FCS), branch logic, interrupt 
support, and initialize control are contained on this board. 
Functional Schematics 35-816D08 should be referenced with this 
chapter. 

9.2 CONTROL STORE 

9.2.1 Control Store Address Register (CSAR) 

The CSAE provides the control store with the address of the next 
microinstruction to be fetched. The CSAR, a 12-bit up counter, 
is normally in the increment mode, addressing sequential 
microinstructions. When the microprogram specifies a D2, branch, 
calculate address (D1), or instruction read, the CSAR is loaded 
from its strobed 4-to-1 multiplexors (Sheet 2). The signals 
VSELAO, VSELBO, GDIR1A, and LDCSARO control the loading of the 
CSAR and steering for its multiplexors. Refer to Table 9-1 for 
the CSAR control line functions. The CSAR can be loaded from one 
of the four multiplexed inputs (two of which have steering of 
their own), or the outputs of the multiplexors can be disabled in 
order to load zeros on an instruction read. Refer to Figure 9-1 
for a simplified block diagram of CSAR load sources. Figure 9-2 
shows a flowchart which depicts the conditional loading of the 
CSAR. The CSAR can also be cleared to zero by System Clear 
(SCLROD) for initialization. 

The CSAR is loaded or incremented by the rising edge of RCLK1. 

When LDCSARO (3E4) is active, the CSAR is loaded on the rising 

edge of RCLK1; in all other cases it is incremented on this edge. 
Refer to Figure 9-3 for CSAR timing information. 
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TABLE 9-1 CSAK CONTBOL LIME FOHCTIONS 



CONTRO 


L LINE 




o 
u 


•< 

M 
O 


o 


o 

w 
in 


CSAE CPEBATICN 














LOAD FROM LINK REGISTER 











1 


LOAD FROM RD 16-27 








1 





LOAD INTERRUPT VECTOR 








1 


1 


LOAD DECODER ROM VECTOR 





1 


X 


X 


LOAD ZERO (INSTRUCTION READ) 


1 


X 


X 


X 


INCREMENT CSAR 



1668-1 



FPPFLT1 



LINK 
REG 



RDR 
16:27 



V- 



PRIORITY 

INTERRUPT 

ENCODER 



FDIR1 



DECODER 

ROM 

iDROM) 



-/- 



VSELBO 



^ 



12 



y- 



y- 



12 



^ 



VSELAO 



4:1 
MUX 



12 



7^ 



GDIR1A 



CSAR 



12 ADDRESSING 

—/ »-T0 CONTROL 

STORE 



LDCSARO 



Figure 9-1 Simplified Block Diagram of CSAR Sources 
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-J 
I 

o 
to 

W 

o 
-J 



1006-1 






START 




YES 



YES 



<c> 



YES 



NEXT MICRO 

INSTRUCTION 

CSAR-*— CSAR+1 



VECTOR 

D2 

CSAR---D2 




^YES > ^IVJE^S ^ YES , 



LR-*-CSAR 
LR■*-LR•^1 



VECTOR TO 

INTERRUPT 

SERVICE TBL. 

CSAR-«— X'ONN' 

NN = INT. PRIORITY 

NUMBER 





NO 



RETURN 




YES 



NO 



VECTOR TO 

ILLEGAL 

FAULT 

CSAR-*— X'0O7' 



VECTOR TO 

INSTRUCTION 

EMULATION 

CSAB-«— D1 



LR- 
LR- 



-CSAR 
-LR+1 




LINK 



YES 



NO 



VECTOR TO 

INTERRUPT 

SERVICE TBL. 

CSAR-^X'NN' 

NN = INT. PRIORITY 

NUMBER 



RETURN AND 

LINK 

CSARS^LR 

LR-«— LR+1 



RETURN 
CSAR-« — LR 



_/\lNlNsNO 




RD BRANCH 
CSAR-* — RD16:27 


<^ 


i 




T 






LR-«— CSAR 
LR-*— LR+1 





Figure 9-2 Flow Chart of CSAR loading and Microinstruction Sequencing 



1669 

LOAD RD BRANCH LOAD RD 



RCLK1 




y 



INCREMENT CSAR \ LOAD CSAR 



LDCSARO 



r 



Figure 9-3 CS-AR Timing 



9.2.2 Link Register (LR) 

The 12-bit Link Register (LR) (Sheet 3) provides the microprogram 
with a branch and link capability. In addition, it provides a 
means of branching to a calculated microprogram address. In a 
branch and link microinstruction, the LR is unconditionally 
loaded with the contents of the CSAR. The LR, a 12-bit up 
counter, is then allowed to increment by one, pointing to the 
microlccation immediately following the branch and link 
microinstruction. Timing for a branch and link microinstruction 
is illustrated in Figure 9-4. When a link is specified in the 
microprooram, gate A93-03 (3F5) goes high (a function of RD 
decoding), enabling gate B92-08 (3H7) to generate Link Register 
Clock (LRCLKO). LECLKO goes active twice during a link 
instruction. The first active condition performs a load from the 
CSAR, and the second active state increments the loaded quantity 
by one. LRCLKO is generated by the following term: 



LRCLKO =A9 3-0 3«t(RCLK0A«SCLK0 A )+(RCLK1«SCLK1)] . 



The low active load input to the LR, A93-06 (3H5), goes active 
during a register-to-register microinstruction specifying load 
link from the B bus via A93-05 (3H5) or a branch instruction 
specifying link A93-04 (3H5). Refer to Figure 9-5 for load 
timing. LBLR1 A88-0? (3H4) active selects the CPU-B bus on the 
LR's input multiplexors and also generates LRCLKO via A92-09 at 
RCLK1 tiise. The LR can be unloaded to the B bus via the 
multiplexors on Sheet 7. 
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Figure 9-4 Link Register Timing for Branch and Link 



1671-1 



LD LINK 



RCLK1 



LDLRO 



LDLR1 



09E080 



LRCLKO 





LR LOADED 
FROM B BUS 
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9.2.3 Fixed Control Store (FCS) 

The Fixed Control Store (FCS) holds the processor emulator in 
high-speed ROM, FCS is organized as 2,048 words of 32 bits. 
Each 32-bit word represents one microinstruction. FCS is 
comprised of four 2k x 8-bit ROMs which are addressed by the 
CSAR. 

FCS is addressed by the CSAH which is settled no later than 13 ns 
after the rising edge of RCLK1. The FCS ROM should be settled a 
maximum of 70 ns after CSAR addresses are settled. FCS is input 
to the ROM Data Register (RER), which is clocked by the falling 
edge of RCLK1 and requires an 8 ns set-up. Figure 9-6 shows FCS 
timing. 
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Figure 9-6 FCS Timing 



9.2.4 ROM Data Register (RDR) 



The RCM data register latches the output of control store on a 
microinstruction fetch and presents its outputs to the processor 
as the ROM Data (RD) bus. (Refer to Sheet 5 of ""- -" ■' 
The four most significant bits of the RDR 

composed of J-K flip-flops and are clocked by the falling edge of 
RCLK1A. The remaining 28 bits (RD041 : RD31 1 ) are composed of 
Quad-E flip-flops and are clocked by the rising edge of HCLKO. 
(Refer to Figure 9-6, FCS Timing.) 



the schematics.) 
(RD001-RD031) are 



On an initialize, the RDR is cleared by the ROM Data Clear signal 
(RDCLEO). RCCLRO is the output of a cross-coupled latch (2K7) 
which is set by SCLROD (Systems Clear) and remains set, holding 
the RDR cleared, until the CSAR increments to X'004'. RDCLRO is 
reset when CSAR290 goes active. 
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9.2.5 Decoder ROM (DROM) and Privileged/Illegal ROM (PILROM) 

The DROM and PILROM provide the hardware with the calculate- 
address (D1, D2), privileged and illegal instruction vector 
addressing for the Processor Emulator (05-090). Listings for the 
DROM and PILROM (and the format ROM on the CPU-D board) appear in 
the microprogram listing (0E-C90A13). Refer to Table 9-2 for 
explanation of this data. 



an 



and 



consists 
DROM is 



The DROM is organized as 512 words of 12 bits each 
of three 512k x U-bit high-speed ROMs (Sheet 7). The uKun is 
addressed by the 8-bit op-code field of the instruction register 
(IR000-IR070), located on the CPU-D board, and provides the D1 or 
D2 vector address to the CSAR multiplexor. FDIR1 (3E8) (decoded 
instruction read flip-flop) goes active on the first clock of an 
instruction fetch and is used as the most significant address of 
the DROM. When FDIRI is active, D1 is selected; when inactive, 
the DROM outputs the D2 vector address. 



TABLE 9-2 LISTING INFORMATION FOR DROM, PILL ROMs AND FORMAT BOM 
Refer to the listing of the Processor Emulator (05-090A13). 



ADDRESS 


DATA 


DESCRIPTION 


08NN 
09NN 


0000 XYYY 
0000 ZWKW 


PILL, D1 VECTOR 
Format, D2 VECTOR 



where: NN = 



13001 - IR071, the 8-bit op-code field of the 
instruction register. 



X = PRIV1, C0MTLL1, and FLTILLI, respectively, 
the output of the PILL ROM (see Note) in hexadeci- 
iPal. 

YYY = DD201 - DD311, the output of the decoder ROM's D1 
vector in hexadecimal, 

WWW = DD201 - DD311, the output of the decoder ROM's D2 
vector in hexadecimal, 

Z = RX1, RI20, RXRX1, and RR1, respectively, the out- 
put of the CPU-D format ROM in hexadecimal. 



NOTE 

The listing (05-090A13) represents the 
19-188F27 PILROM, for a WCS equipped 
CPU-A board in a Model 3230 only. A 
Model XXXX CPU-A board, however, is 
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equipped with the 19-188F25 PILL ROW 
which has the following differences 
underlined ; 
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TABLE 9-3 ILLEGAL FAULT CONDITIONS 



Base Algorithm for VSELAO at El time 

V SELA O = FDIR1«(COMILL1+FDIR1«PRIV1«PSW231-rFLTILL« 
(fPFf+FPP1»PSH131)+MATMFE0] 



EXPLANATION OF FAULT CONDITIONS 



FAULT CONDITION 


REASON 


FDIR1»C0MILL1 
FBIS1«PRIV1«PSW231 


Illegal Instruction 

Privileged Instruction 

Illegal Floating-Point 
Instruction (HPFPP not 
equipped) 

Privileged Floating-Point 
Instruction 

Machine Malfunction 


FDIR1.FLTILL1.FPP1 

FDIR 1»FLTILL1»FPP1«P3W 131 
FDIP1»HAT«FE0 
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9.3 BRANCH LOGIC 

The branch logic provides 16 testable conditions for miccoprogram 
decisions. These conditions are input to four ^-to-l 
multiplexors with RD071 and RD081 controlling their £3elect lines, 
breaking the conditions down into four groups of four conditions 
each (see Sheet 6). Furthermore, the outputs of the multiplexors 
are NOEed, which allows more than one condition to be tested at 
a time by enabling or disabling individual multiplexors. Refer 
to Table 9-'4 , which shows the grouping of conditions and the 
controlling RD bits. A branch microinstruction begins with SD041 
and ED051 active, causing BRANCHO and its complement BRANCH1 to 
become active (see Sheet 3). The four multiplexor outputs are 
NORed with RPANCHO to cause True Branch (TBRCHO) active when the 
selected condition(s) are true. RD061 determines whether a true 
branch (RD061 inactive) or a false branch (RD001 active) 
condition is specified. Load CSAR (LDCSARO) is used to load the 
CSAR with the branch address. LDCSARO goes active on a branch by 
the following algorithms; 



LDCSAR0=TRBRCH1+FBRCH1 



True branch TSBRCH1 =TBRCHC«RD060«BRANCH1 
False branch FBRCH1 =TBRCH0*RD06 1 



Vector selects A and B (VSEIAO and VSELBO), used to steer the 
CSAR input multiplexor, are affected by the following algorithms 
during a branch: 

VSELBO=BE A NCH1 •GBRCH1 •RTTTTiTNTT 

GERCH1 = TRBRCHH-FB RCH 1 

VSELA0=RD131«INT1«RD150»(RD0 60«TBRCH1«BRANCH1+TBRCH0»RD061) 



A conditional return is specified during a branch when RD150 is 

active, which causes VSELAO to be low. An Interrupt Vector Jam 

Enable (IVJE) may also be specif ied with a branch and is 

represented above as RC131«INT1, IVJE inactive. IVJE is 
explained in Section 9.4. 
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TABLE 9-i» BRANCH CONDITION GROUPS 





o 
a 


BD 071 
RD 081 


RD 091 
RD 101 
RD 111 
RD 121 


CONDITION 


DESCRIPTION 





1 






BT 

BF 


Branch True 
Branch False 


Group 1 




C 


1 
1 
1 
1 


C 
V 

G 
1, 


Carry Flag 
Overflow Flag 
Greater Than Flag 
less Than Flag 


Grcup 2 




1 


1 
1 

1 

1 


PPF 
MAT 

MFE 

CATN 


Primary Power Fail Interrupt 
Memory Address Translator 

Interrupt 
Noncorrectable Memory 

Error Interrupt 
Console Attention Interrupt 


Group 3 




1 


1 

1 
1 
1 


INT 

KASK 

MVF 

HW 


Priority Encoder Interrupt 

Pending 
User Branch 
Memory Voltage Failure 
I/O Halfword Signal 


Group 4 




1 1 


1 

1 
1 

1 


COMM 

EFF 

FPP 

YEC 


Communications Option Strap 
Early Power Fail Interrupt 
Floating-Point Processor 

Strap 
Carry-out from YD Register 



9. a INTERRUPT SUPPORT 



9.4.1 Priority Interrupt Encoder (PIE) 

The Priority Interrupt Encoder (PIE) provides the microprograms 
with the means of handling interrupts in the order of their 
priority. Inputs provide 11 possible conditions. The PIE 
generates the vector address for the highest priority interrupt 
pending (if enabled) and jams the interrupt line (INT1) active 
(8H8). Refer to Table 9-5 for a listing of interrupt priorities 
and their resulting vector addresses. At calculate address time 
(D1 time), FDIR1 goes active and disables the priority encoder, 
jamming its output to X'007* which is used for the illegal fault 
vector . 

External interrupts ( ATN00-ATN3O) are masked by certain PSW bits. 
Refer to Table 9-6 for external interrupt masking. A 256 x 4-bit 
ROM decodes the PSW mask bits and outputs external interrupt 
enable lines (8D6). A listing for the external interrupt mask 
ROM appears in Table 9-7. 
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TABLE 9-5 INTERRUPT PRIORITIES 



INTERRUPTS 
(IN ORDER OF 
PRIORITY) 


ACTIVE 
SIGNAL 


MASK 


ENTRY TO 
INTERRUPT 
SERVICE 
TABLE 


ENTRY TO 
ILLEGAL 
FAULT 
SERVICE 


AligniTient Fault 


ALGNO 


None 


008 


Disabled 


Noncorrectable 
Memory Error 


FNCEO 


PSW21 


009 


007 


Memory Address 
Translator Fault 


MATO 


Primary Power Fail 


FPPF1 


None 


OOA 


Disabled 


Console Attention 


CAT NO 


Single Step 


SNGLO 


Early Power Fail 


FEPF1 


PSW18 


OOB 


External Interrupt 
Level 


ATNOO 


See 

Table 

9-7 


OOC 


External Interrupt 
Level 1 


ATN10 


OOD 


External Interrupt 
Level 2 


ATN20 


DOE 


External Interrupt 
Level 3 


ATN30 


OOF 


Illegal Instruction 


CCMILI1 


None 


Disabled 


007 


Privileged 
Instruction 


PRIV1 


PSW23 


Floating-Point 
Instruction 


FLTILL1 


PSW13 


Floating-Point 
Processor 
Arithmetic Fault 


FPPFLTO 


See 
Note 


018 


Disabled 



NOTE 

FPPFLTO is enabled by an Instruction 
Read (IR) and Read Condition Code (RCC) 
from the HPFPP. 
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TABLE 9-6 EXTERNAL INTERRUPT MASKING 



PSW 


BITS 


17 


20 











1 


1 





1 


1 



All Levels Disabled 

Higher Levels Enabled 

All Levels Enabled 

Current and Higher Levels Enabled 

where the current level i«3 a function of the currently active 
register set. 



PSW BITS 


EXTERNAL INTERRUPT ENABLED 


17 


20 


25 


26 


27 


LEVEL 


LEVEL 1 


LEVEL 2 


LEVEL 3 








X 


X 


X 


NO 


NO 


NO 


NO 
















NO 


NO 


NO 


NO 













1 


YES 


NO 


NO 


NO 










1 





YES 


YES 


NO 


NO 










1 


1 


YES 


YES 


YES 


NO 







1 








YES 


YES 


YES 


YES 







1 





1 


YES 


YES 


YES 


YES 







1 


1 





YES 


YES 


YES 


YES 







1 


1 


1 


YES 


YES 


YES 


YES 






X 


X 


X 


YES 


YES 


YES 


YES 















YES 


NO 


NO 


NO 












1 


YES 


YES 


NO 


NO 









1 





YES 


YES 


YES 


NO 









1 


1 


YES 


YES 


YES 


YES 






1 








YES 


YES 


YES 


YES 






1 





1 


YES 


YES 


YES 


YES 






1 


1 





YES 


YES 


YES 


YES 






1 


1 


1 


YES 


YES 


YES 


YES 



X = Don't Car< 
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TABLE 9-7 LISTING FOR ROM IC 19-142F4U EXTERNAL INTERRUPT 
MASK ROM 



ADDRESS 


DATA 


ADDRESS 


DATA 


ADDRESS 


DATA 


00 





10 


p 


20) 




01 





11 


F 


• 


Not used. 


02 





12 


F 


• 


should be 


03 





13 


F 


ff; 


zero 


04 





n 


F 






05 





15 


F 






06 





16 


F 






07 





17 


F 






03 





18 


8 






09 


8 


19 


C 






OR 


C 


1A 


E 






OB 


E 


IE 


F 






OC 


F 


IC 


F 






OD 


F 


ID 


F 






OE 


F 


IE 


F 






OF 


F 


1F 


F 







All data in hexadecimal 



9.1V. 2 Interrupt Vector Jam Enable (IVJE) 



The IVJE logic provides the 
vectored branch capabilit 
raicroFrograni can enable the 
microinstruction. A branch 
setting RD151. In this case, 
branch condition is satisf 
(interrupt) is active, the CS 
encoder and a branch is t 
X'008-OOF', (refer to Figure 
satisfied and INT1 is not 
address (Sheet 2). If the tr 
CSAR does not load (LDCSARO-i 
the CSAR increments to the n 
An instruction read roicroinst 
INT1 active jams GDIRV a 
Instruction Read; the CSAR 1 
encoder causing a branch to t 
is inactive, GDIR1 and GDIR1A 
Read. 



microprogram 
y for inte 
IVJE logic 
microinstruc 
a 2-way branc 
ied (GBRCH1 
AR loads from 
aken to the In 
9-2). If the 
active, the CS 
anch condition 
nactive, 3E5), 
ext sequential 
ruction enable 
nd GDIR1A in 
cads from th 
he Interrupt S 
go active, be 



with a conditional 

rrupt handling. The 

with a branch IVJE 

tion enables IVJE by 

h is possible. If the 

active), and INT1 

the priority interrupt 

terrupt Service Table, 

branch condition is 

AR loads the RD branch 

is not satisfied, the 

INT1 is ignored, and 

microprogram address. 

s IVJE automatically. 

active, aborting the 

e priority jnterrupt 

ervice Table. If INT1 

ginning an Instruction 



Branch IVJE and IR may be specified in the same microinstruction. 
Refer to Figure 9-7 for an example of this condition. 
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1674-1 



(START ^ 
X'0012' J 




BRANCH 



YES 



IR 




INT 



YES 



NO 



VECTOR TO 
INTERRUPT 

SERVICE 

TABLE 



RD BRANCH 

TO 

WAIT 




NT 



YES 



NO 



VECTOR TO 
INTERRUPT 

SERVICE 

TABLE 



INSTRUCTION 
READ 
CSAR«*-0 



z 


I 
o 
cr 

00 


I 
o 

CE 
CO 

1- 


o 
tr 
< 

Q 

-J 


o 
< 

LU 


o 

CO 
_i 
111 


< 
Q 

a 


A 

N 
A 

N 


A 

A 
N 

N 


A 

A 

N 

N 


A 

A 
A 

A 


A 

N 
A 

X 


N 

A 

N 

X 


N 

N 
N 

A 



A = ACTIVE 

N = NOT ACTIVE 

X = DON'T CARE 



NOTE: THIS EXAMPLE IS EXTRACTED FROM THE PROCESS EMULATOR - 05-090. 



Figure 9-7 Example of a Branch with IVJE and IR 



9.5 INITIALIZE CONTROL CIRCUITRY (ICC) THEORY OF OPERATION 

9.5.1 General 

The ICC is located on the CPU-A board and is responsible for the 
following three interface and control functions: 



1. Receipt of power supply generated power fail detect 
signal (PFDTO) and coordination of system clear signal 
(SCLRO) during power-up and power-down of the system. 
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2. Receipt of microcode generated shutdown signal (POWO) 
and coordination of SCLEO during an initialize sequence. 

3. Generation of a latched memory voltage fault signal 
(KVF1) in response to reestablishment of the memory 
voltage (P5U) supply. 

The logic circuits found in the ICC are implemented using 
quad-coiRparator (19-190) and transistor logic, which allows the 
ICC to operate with supply voltages (P5 and P5U) as low as 2.5 
VBC. The logic block diagram for the ICC is presented in Figure 
9-8. This diagram is a close functional approximation of the ICC 
schematic appearing in Sheet. 9 of Functional Schematic 35-798D08 
(CPU schematic). The following description of operation is 
referenced to the logic block diagram. 

9.5.2 Description of DC Power-On Control Sequence 

Initially, with all system DC voltages down, relay K1 is 
depowered and a set of normally open contacts clamps SCLRO to 
ground potential. Before the power supply starts to build up the 
P5U voltage, a logic low is applied to PFDTO and this active 
signal is maintained until the P5 voltage is fully established. 
This occurs approximately 800 milliseconds after the consolette 
mounted key switch is set in the ON (or LOCK) position. At this 
time, the power supply drives the PFDTO input inactive, which 
provides an enabling input to gate 4 after propagating through a 
600 millisecond time delay (T.D.2). During the power-on 
sequence, the POWO input from the microcode comes up in the 
inactive state and this signal provides the second enabling input 
to gate 4 after propagating through a 350 millisecond time delay 
(T.D.I). The other two enabling inputs to Gate U are present 
when both the PS and P5U system voltages are above 4.0 VDC. When 
the input enabling conditions to Gate H are met, K1 relay coil is 
energized through power driver Gate 5 and SCLRO is driven 
inactive by the attached pull-up resistor. A relay debounce 
circuit, consisting of cross-tied power gates across the normally 
open and normally closed contacts of K1, ensures that the SCLRO 
signal remains clean (no multiple edges) during making and 
breaking of the K1 relay contacts. 
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Figure 9-8 Initialize Control Circuit Logic/Block Diagram 



9.5.3 Description of Initialize Control Sequence 
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9.5.4 Description of DC Power-Down Control Sequence 

Initially, with the CPU operating normally and SCLRO inactive, 
the power supply will notify the ICC of an imminent DC power-down 
condition by driving PFDTO active. This signal is then applied 
to the CPU through buffer Gate 3 (BPFDTO) and initiates a CPU 
shutdown sequence; i.e., shutdown of software and subsequent 
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microcode shutdown. Upon ccmpletion of microcode shutdown, the 
microcode (approximately 1 millisecond after receiving BPFDTO) 
drives POMO active. This removes one of the enabling input 
signals to (Jate 4, which causes K1 to de-energize and drive SCL80 
into the active state. Concurrent to the CPU shutdown path 
initiated by BPFDTO, the ICC starts a backup time-out through 
T.D.2. If after 4 milliseconds POWO is not driven active. Gate 
U receives a disabling input from T.D.2, which also results in 
SCLEO being driven active. 

9.5.5 Memory Voltage Fault Latching 

During a CPU restart sequence, the CPU requires notification of 
a memory voltage fault; i.e., the memory voltage decayed to 
prior to the restart, indicating a dropout of the battery backup 
for P5U. During the DC power-on control sequence, if the P5U is 
reestablished, the ICC Memory Voltage Reset Sensing circuit sets 
the Memory Voltage Fault (MVF) latch. After SCLBO is driven 
inactive, the MVF1 signal is interrogated by the microcode. If 
HVF1 is active, the microcode initiates a cold start and after 
completion of the cold start, issues a MVF latch reset signal by 
driving the RMVF1 line active for 1.4 milliseconds. If the MVF1 
signal is inactive during a CPU restart, no RMVFl signal is 
generated by the microcode. 

9.5.6 Block Diagram Correspondence to Schematic Components 

This section provides a correlation between the active (I.C. or 
semiconductor) schematic components and the functions (gates, 

ime delays, and sensing circuits) depicting on the Logic/Block 

iagram. 

Gate 1: fl118-02 

T.L.I: A118-01 

P5 > 4V SENSING: D9 

P5U < 4V SENSING: D6 

Gate H: A118-1t|, A119-1U 

Gate 2: A119-13 

Gate 3: A119-02 

T.E.2: A119-14 

Gate 5s Q3, Q2 

RELAY DEBOUNCE CIRCUIT: A117 

MEMORY VOLTAGE RESET SENSING and MVF LATCH: A119-01 

Gate 6: Ql, D2 
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9.6 TEST AID 

A Test Aid is provided on the CPU-A board which gives the 

customer engineer or technician the means for halting the 

microprogram or a SYNC pulse for troubleshooting. (Refer to 
Sheet 10 of the schematics.) 

The Test Aid provides four switch selectable methods of halting 
the processor. The 16 DIP switches in the connector 5 location 
of the CPU-A board enable the four match conditions, as well as 
providing an input for the microaddress match/SYNC. A chart is 
provided at schematic location 15H1 which shows the switch 
functions. The external trap (EXTRAPO) condition is enabled by 
placing switch 1 in the ON position. Its input must be settled 
20 ns before the falling edge of CLK1. 

The second DIP switch causes the processor to halt whenever a MAT 
or MPE is active. This is to provide a convenient memory fault 
or memory access fault trap. The single switch (switch 3) places 
the microprocessor in the single-step mode. In this mode, one 
microinstruction is executed each time the ADVANCE switch located 
on the CPU-D board is depressed. 

The fourth switch enables the CSAE address match condition. 
Switches 5-8 and 1-8 on the right-hand DIP provide the address 
match information. 

Any of the previously mentioned conditions, when enabled, cause 
TRAPO to go active, signaling the CPU-D to halt clocks. 

The SYNC (SYNO) output goes active when the match switches and 
the CSAE outputs are the same and RCLKO is inactive, providing a 
low active pulse at the beginning of the selected 
microinstruction. This pulse may be used as SYNC input to an 
oscilloscope or logic analyzer. 

9.7 MNEMONICS 

The following is a list of mnemonics found on the CPU-A board. 
The meaning and the 35-816D08 schematic source of each signal are 
provided. 



SCHEMATIC 
MNEMONIC MEANING LOCATION 

AENHO "A" enable high - used by CPU-B 8E4 

to control the most significant 
16 bits of the A bus 

AENLO "A" enable low - used by CPU-B to 8E5 

control the least significant 16 
bits of the A bus 
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SCHEHATIC 
MNEHONIC MEANING LOCATION 

ALGNO Alignment error signal from CPU-D 8A9 

that indicates an alignment fault 
has been detected 

APSW281:311 Auxiliary PSW bits 28:31 - 6G8 

used by the branch logic to deter- 
mine user mask match 

ATNOOOtOSO I/O attention lines - these are 8A7 

the four levels of I/O interrupts 
from the multiplexor bus. 

B161i311 B bus bits 16:31 - B bus Sheet 7 

source data from the CPU-A 

BRANCHO Branch decoded from ED bits 3E4 

BSTKSO RD decoded output for the B 8Na 

stack latch on the CPU-B 

CATN1 Console attention interrupt from 6Fa 

the System Control Panel 

CCATNO RD decoded clear console atten- 7J3 

tion 

CL070 Control line 7 - early indication 9Fa 

of pending power failure provided 
for I/O devices 

CLK1A System clock net for CPU-A from 7A2 

the CPU-D board 

CLKCCO Clock condition code - used by the 6D9 

CPU-A to lead the auxiliary condi- 
tion code 

CLKPSWO Clock PSW - clock decoded by RD 8E3 

to load the PSW 

C0KILI1 Communication illegal - defines 1?9, 10K9 

communication instructions option 
as being illegal 

C0MH1 Strap option to allow the communi- 6J2 

cation instruction package 

CSAR200:310 Control store address register Sheet 2 

bits 20:31 - used to select 
words in control store 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

DCLKO Destination clock - clock used 7E4 

to load registers 

DD201:311 Decoder read-only-memory data - Sheet 7 

data used to vector to instruc- 
tion emulation routine 

DEXBC RD decoded exchange byte for the 8N1 

CPU-C board 

DEXTO RD decoded sign extension - 8E1 

signal to CPU-C to perform 
sign extension on the MDR source 

DFTENO RD decoded double-precision 8H9 

floating-point enable - optional 
High Performance Floating-Point 
Processor is conditioned for a 
double-precision operation. 

DIRC RD decoded instruction read - used 3B5 

to initiate instruction fetch and 
calculate address 

DISAO Disable A source data - gener- 8B5 

ated on the CPU-D board during 
calculate address to inhibit data 
from the general register selected 
by the YS or X2 fields 

DISBO Disable B source data - generated 8J3 

on the CPU-D board during calculate 
address to inhibit data from the B 
source MDR 

DIVO RD decoded fixed-point divide 7J3 

operation 

DSTOPO Destination stop - inhibits the 7B4 

generation of destination clocks 

DWSHFTO RD decoded doubleword shift - 7L8 

provides 6a-bit shift capability 

ENBO Enable CPU-A board 3 bus sources 7L8 

ENB3C Enable B source data on the CPU-B 7L8 

board - gates bits j 1 5 of the 

shift register or zeros onto 
the B bus 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

ENCSAR1 Enable control store address reg- 2B5 

ister - allows the CSAR to count 
up by one on each RCLK 

EXTRAPO External trap - tost feature 10C9 

provided to allow an external 
function to cause the micro- 
processor to halt when the 
external event occurs 



FCATN1 Flip-flop set side output of 6H5 

console attention 

FDIRO Flip-flop reset side output of 3E8 

gated decoded instruction read - 
set first clock after DIR if 
branch is not valid 

FEPF1 Flip-flop set output of early 9H1 

power fail detections 

FLR281:311 Output of the fla.g register used Sheet 6 

to be directly tested by the 
microcode or to be loaded into the 
auxiliary FSif» 

FLTILL1 Floating-point instructions are 7G9 

illegal - Privileged/Illegal 
read-only-memory output that 
can force vector to illegal 
instruction 

FNCEO Flip-flop reset output from CPU-D 6B2 

board which indicates that a double- 
bit error has occurred in local 
memory 

FPPFLTO Floating-point processor fault - 8A9 

indicates an arithmetic fault 
interrupt from the high perfor- 
mance floating-point processor 



FPPFO Output of the primary power fail- 9H1 

ure flip-floE - the signal causes 
a testable branch condition to be- 
come valid, causing the microprogram 
to shut down. 
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MNEMONIC MEANING LOCATION 

FPP1 Strap option on the CPU-A that, 6H5 

depending en how it is strapped, 
indicates the presence, or lack of 
presence, of the high-speed float- 
ing-point processor 

FSCATNO Output of latch used to synchro- 6G3 

nize the console attention 
interrupt to the system clocks 

FSMPEO Output of latch used to delay the 6G2 

receipt of the douhle-bit error 
indication frciii th'e CPU-D 

FSPPFO Output of latch used to delay the 6G2 

branch testability of the primary 
power failure flip-flop 



GBRCH1 Gated branch - this signal indi- 6R3 

cates that a branch occurs, regard- 
less of whether it is a true or 
false branch. 

GDIRO Gated decoded instruction read - 3E7 

signal provided for the CPU-D 
board to indicate the start of 
an instruction fetch. Consists 
of RD decoded IR and branch not 
valid. 

GFLR291 Gated flag register bit 29 - flag 8N1 

register bit 29 (overflow) is ORed 
with the false SYNC timeout 
of the I/O system. 

GMVFO GKVFO indicates, if NCEO is also 6R6 

active, that nonpresent memory has 
been accessed. 

GRD091:111 Gated RD bits that control the type 8N2 

of operation to be performed by the 
fixed-point ALU. When floating- 
point operations are specified in 
the microinstruction, the ALU is 
forced into a load B operation. 
When the calculate address logic 
disables the B source, the ALU is 
forced into a load A operation. 

GSNGLO Gated single - the single cycle fiF5 

flip-flop output is gated by 
decoded instruction read. 
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MNEMONIC 
HWO 



MEANING 

Halfword I/O signal - when this 
signal is low/ the currently 
selected I/O device provides 
for halfword data -paths. 



SCHEMATIC 
LOCATION 

636 



INT1 



IR000-IR070 



Interrupt pending - this signal 
is used by the CSAE control 
logic to force pending inter- 
rupt service. 

Instruction register bits 0:7 - 
this is the user-level operation 
code portion of the Instruction 
Register. The DROM uses the 
op-code for vector address data. 



8H3 



7A8 



JAMCIO 



Jam carry-in to the ALU on 
CPU-B board 



7K3 



LBCSAPO 



LDIOO 



LDLRO 



LFLRO 

LR201-LR311 
LRCLKO 

LSRO 



Load the control store address 3E5 
register - the outputs of the CSAR 
multiplexors are loaded into the 
CSAR on the leading edge of HCLK. 

RD decoded load I/O - used to 8E2 
disable E field decoding during 
I/O operations 

RD decoding of load link register - 7J4 
data in the B bus is loaded into 
the CSAR on the trailing edge of 

DCIK. 

RD decoding of load flag register - 8E3 
signal generated by the CPU-B 
enables the flag register to load 
from the S bus. 

Link register bits 20; 31 Sheet 3 

Link register clock - used to load 3J7 
and increment the link register 

RD decoded load shift register - 8D2 
the shift register on the 
CPU-B is the destination and 
is loaded with the data 
on the S bus. 



47-022 R07 



9-23 



-„^„o.,.^ SCHEMATIC 

KNEKCNIC MEANING LOCATION 

"■'^'^0 Signal supplied by the CPU-C board 6G3 

that indicates a MAT interrupt 

^ATMPEO Logical OR of MAT interrupt and 8E9 

noncorrectable error interrupt - 
used to force interrupt vector 

HAT201-MAT311 Test aid match data switches used Sheet 10 

to select CSAB address match 

WEXTC Match external switch - allows 10C8 

the stopping of the micro- 
program because of an external 
event 

MPYO ED decoding of the E field 7J3 

specifying a multiply operation 

^SKI Branch mask valid - the ANDing of 6L7 

the PSW condition code and the 
YD field of IR has been satisfied. 
User instruction branch takes place. 

MSNGLO Test aid switch that allows the 10C8 

microprogram to be advanced one 
step at a time. Actual stepping 
is done on the CPU-D board. 

MVF1 Memory voltage failure - this 11B6, 

signal indicates that the Memory 9S9 
Voltage (P5U) went out of regula- 
tion (memory data is unreliable). 



Pfl^TO Power failure detected - caused 

by the power supply, INITIALIZE 
switch, or KEY switch. This signal 
causes the eventual shut-down of 
the processor. 



POWO 



9C8 



RD decoding of the E and YDFF, 8N8 
indicating a command to power-down 
the processor 



P^IVI Privileged instruction op-code 7F9 

is contained in the instruction 
register. This is an output of 
the PIIROM. 

PSW131:271 Program status word bits 13:27 Sheets 3,8 
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SCHEH AT I C 
MNEMONIC MEANING LOCATION 

RCATNO Reset console attention - part of 6B5 

the HALT/RUN switch on the System 
Control Panel. Controls console 
attention interrupt. 

RCLKO System clock that is allowed only 7D3 

when RSTOP is inactive - used to 
advance CSAK, load RD register, 
etc. 

RD0C1:311 RD register data output bits 0:31 - Sheet 5 

this data represents the micro- 
instruction word. 

RDCLRO RD register clear 2L9 

P'^PFO Reset early power fail interrupt 8M6 

RSMINTO Reset shared memory early power 8M7 

fail interrupt 

^STOPO ROM stop - used to inhibit system 7B2 

clocks when necessary to prevent 
the incremfcnting or loading of 
the CSAR and RDR 

SCATNO Set console attention - part of 6B5 

the HALT/RUN switch on the System 
Control Panel. This controls the 
console attention interrupts. 

SCLK1 Skewed system clock - this clock 7B5 

is delayed by 50 ns from the 
regular clock. 

SCLRO Systems clear - resets the 9M7 

processor and all devices 

SET3NGL0 Set single step - active low 8M7 

causes the single-step user in- 
struction flop to be set. 

SFTSNO Single-precision floating-point aj3 

operation enabled 

SHO Shift - generated by the CPU-E 8B5 

board - disables the A bus 
multiplexor during multiply 
operations when a shift only 
is required 

SMINTO Shared memory early power fail 8M5 

interrupt 
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MNEMONIC 

SNGLO 
SNGL1A 



MEANING 

Signals from the single switch 
on the System Control Panel - 
these signals cause the micro- 
program to cycle each user in- 
struction and halt until HALT/RUN 
is depressed. 



SCHEMATIC 
LOCATION 

6B4 
3B9 



SROO: 10 



Shift register control signals 
these signals are generated 
for the CPU-E to control shift 
register operations (load, 
shift right, shift left). 



8E3 



SRD001:311 



Source RD bits 00:31 - 

these are control store output 

signals that set or reset 

RD bits. 



Sheet n 



SVC 



Set overflow - generated by the 
I/O control logic on the CPU-D 
when a false SYNC timeout occurs, 



8G2 



SWAG 



Set wait - decoded from the E 
field portion of the micro- 
instruction 



7J2 



SYNO 



SYNC - test point which is 
activated each time a system 
clock occurs during the selected 
CSAR address match 



10K5 



TBRCHO 



True branch - indicates the speci- 
fied branch condition has been 
met 



6R2 



TEAPO 



Trap - test aid signal indicating 
that the selected match function 
has been found. The CPU-D causes 
an RSTOP to occur when Trap is 
active. 



10K6 



ULLRO 



Unload link register - RD decod- 
ing of the link register as a 
source 



7K6 



ULSRO 



Unload shift register - RD 
decoding of the shift register 
as a source; supplied to the 
CPU-P 



7J6 



UHNLDO 



Unnormalized load - E field 
decoding of unnormalized 
load. The normalizing logic 
of the HPFFP is disabled. 



7J3 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

OPSWO Unload program status word 8D4 

VECT01:31 Vector jam data lines - these Sheets 2,3 

lines are loaded into the least 
significant four address lines 
of the CSAR for interrupt 
service. 

VSELflO Data select lines on the 4:1 3L2 

VSELEO multiplexors that determine 2B1 

the source of data to be 

loaded into the CSAR 

WAITO This signal is generated by the 9M1 

CYD6SWA E field option. When 
active, the WAIT indicator on the 
System Control Panel is illuminated. 

YD031;111 YD field of the instruction Sheet 6 

register - the YD field selects 
one of 16 general registers, 
normally used for a user in- 
struction destination. 

YDC1 YD field carry - this signal 6K5 

indicates that the YD field is 
equal to XT'. 

YDFENO YD function enable - low active 7J3 

enables the YD function field 
decoder. 
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CHAPTER 10 
CPU-B BOARD 



10.1 INTRODUCTION 

The CPU-B board contains the main Arithmetic Logic Unit (ALU), 
the register stack, the Program Status Word (PSW) register, the 
Flag Register (FLS), and a 32-bit Shift Register (SR). Logic is 
also located on this board to perform fixed-point raultioly, 
divide, and shift operations. 

All of the above functions are described in this chapter. The 
functional schematics for the CPU-B board, 35-768D08, should be 
used as a reference for this chapter. 

10.2 INTERNAL PROCESSOR HOSES 

Within the CPU, data is transferred between the various registers 
of the processor over three distinct 32-bit buses. These are 
identified as the A bus, the B bus, and the S bus. 

Data from the source registers, specified by the microprogram, is 
gated onto the A and B buses and presented to the 3 and A inputs 
of the ALU, respectively. The ALU, in turn, performs the 
operation specified by the microprogram. The result of that 
operation is formed at the outputs of the ALU and is called the 
S bus. Data on the S bus is loaded into the indicated 
destination register. The A and B buses are high impedance buses 
formed by devices with 3-state outputs. The only source on the 
S bus is the output of the ALU and is, therefore, driven by totem 
pole devices. 

10.3 ARITHMETIC LOGIC UNIT (ALU) 

The ALU section comprises a 32-bit parallel arithmetic/logic 
network using a fast look-ahead carry. The arithmetic or logical 
result, performed by the ALU network, is formed on the 32-bit 3 
bus. Refer to the table on Sheet 14 of the functional schematics 
for information concerning the logical level of the select and 
mode inputs to the ALU integrated circuits for the functions 
used. Each ALU function used is described in the following 
paragraphs. All gate references are to the arbitrary labels on 
Figure 10-1. 
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Figure 10-1 Least Significant ALU Stage 



10.3.1 AND 

The AND function, produced by the AND microinstruction, 
conditions the ALU to logically AND each bit from the output of 
the B bus shifter with the output of the A bus multiplexor. In 
this mode, the output equation for gate 5 is (Bo.Ao) and the 
output equation for gate 6 is (Ao). The simplified expression 
for the output from gate 7 is (Ao.Bo), Since gate 8 is disabled 
by the M1 input to the ALU, its output is high, causing the 
output from gate 9 to be defined by the same equation as the 
output from gate 7, the AND function. 

10.3.2 OR 

The OP microinstruction causes each bit from the output of the B 
bus shifter to be logically CRed with the corresponding bit from 
the gated output of the A bus multiplexor. Gate 5 produces a low 
because of the complementary Bo inputs. The outputs equation for 
gates 6 and 7 is (Ao+Bo) which corresponds to the Fo output from 
gate 9. 



10.3.3 Exclusive-OE 

The Exclusive-OR microinstruction produces a logical low at the 
£ bus if the corresponding bits from the output of the B bus 
sMfter with the output of the A bus multiplexor are at different 
logic levels. The expressions for the outputs from gates 5 and 
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6 are (Ao.Bo) and (AoBo), respectively. The function of the 
output from gate 7 is, therefore, AoB^+X5Bo, the Exclusive-OR 
tunction. Since the output from gate 3 is again high, F^ is the 
same as the output from gate 7. 

10.3.4 Add 

The ALU is conditioned to the Add mode, an Add microinstruction. 
Note that with the exception of the Ml control line. Add is the 
same a:. Exclusive-OE . The Ml control line enables the Carry 
network internal to the ALU device so that the output from gate 
;« f ^.r. . "^^^r, ^'i'^ction, Fc^ now becomes CN (AoBo+AoBo)+CM 
5°!^ ^0°^:. Figure 10-1 shows only the least significant stage 
of the 19-067 4-bit ALU. The next three stages are identical 
except for the internally propagated carry, 

10.3.5 Subtract 

The Subtract function produced by the 4-bit ALU device is A-B-1. 
For this reason, the carry-in to the least significant stage is 
inverted by the Exclusive-OK gate (14C1) on a Subtra'-t 
microinstruction. The output equation for gate 5 is (Ao.Bo) and 
the equation for gate 6 is (Ao+5^). Gate 7 produces a high 
output when the equ ation (Ao.Bo+AoBo) is satisfied. The output 
function, Fo=CN (AoBo)+CN (AoEo+AoB^), yields A-B. 

10.3.6 Load B 

For the Load B operation, the ALU is conditioned to the F=A mode 
since the B bus shifter is tied to the A input to the ALU. In 
this mode, gates 1, 2, 3, and ^ are enabled by SOI, S11, S21, and 
S31, respectively, and gate 8 is disabled by Ml. Since both 
gates 1 and 2 are enabled, at least one of their outputs is high, 
producing a low at the output from gate 5. The state of gate 6 
IS the inverse of Ao. If 15 is low, the output of gate 7 is high 
and the output of gate 8 is low_(F^). For a5 high, the inverse 
is true at each stage, causing Fo to also be high. Therefore, in 
this mode, the state of Fo is the same as the state of So, 
independent of the Bo input. The state of the gated B bus is 
Passed, unmodified, to the S bus. 

10.3.7 Load A 

During a Load A, the ALU is conditioned to the F=B mode since the 
A bus is tied to the B inputs to the ALU. In this mode, gates 1 
and 3 are disabled, gates 2 and 4 are enabled, and gate 8 is 
disabled by Ml. If the So input is low, the output of gate 5 is 
low and the output of gate 6 is high, causing two highs at the 
inputs to gate 9 and a low at F5. When 55 is high, the inputs to 
gate 7 are equal (both low if Ao is high or both high if Ao is 
low), causing Fo to follow So. 
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10. t REGISTEES 



10.4.1 Register Stack 

The 8 sets of 16 user general registers, 4 raicroregisters used by 
the microprogram, and the 16 auxiliary registers used for 
interruptible instructions are all located in the register stack 
(Sheets 8, 9, 10, and 11), 



The register stack is actually comprised of two separate stacks 
with common inputs and independent outputs forming a dual output 
port stack. Any of the registers may be accessed on the A stack, 
independent of the register specified on the B stack. Since the 
inputs to the A stack and B stack are common, the corresponding 
registers in each half contain identical information. 

Data inputs to the register stack ( DIN000-DIN310) are generated 
from 2:1 multiplexors (Sheets 8 and 9). In the normal mode, 
these multiplexors are conditioned to select the S bus data. The 
only exception to this is during a divide operation. (Refer to 
Section 10.6.) The outputs of the register stack are stored by 
transparent octal latches. During the read mode, READOA and 
EEADOE inactive (6H5), these latches are in the transparent mode. 
The outputs follow the inputs. When READO goes active, the data 
present at the inputs becomes latched. (Refer to Figure 10-2.) 



1394 



READ ADDRESS 
SELECTED — 



CLK1 



WRITE ADDRESS 
SELECTED 



\ 




READO 



AWE01 
BWEO 



1 r 



Figure 10-2 Register Stack Timing 



The address and chip select inputs to the register stack are 
generated on Sheets 6 and 7 of the functional schematics. The 
functions are decoded separately during the read and write 
portions of the cycle using AND/NOR gates, so that different 
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registers within the stack may be accessed and modified for a 

single microinstruction. Refer to the table on the upper 

right-hand quarter of Sheet 7 for information on the logic levels 

of the various address lines for the specific register being 
used. 



10.4.2 Shift Register 

The Shift Register (SR), located on Sheet 12, is a 32-bit 
register which may be used as a general purpose register by the 
microprogram, or may operate in either a shift right mode or a 
shift left mode for multiply and divide operations (refer to 
Sections 10.5 and 10.6). The SS is also used in conjunction with 
the B bus shifter for 6it-blt shift operations. Refer to the 
table on Sheet 12, location S8, for information on the logical 
states of the select inputs for the various modes of operation 
for the shift register. 

The decoding for the mode select inputs to the SR is located on 
the functional schematics for the CPU-A board, 35-767D08, 
Sheet 13. 



10.«.3 Program Status Word (FSW) Register 

The Program Status Word (PSW) register contains the status 
portion of the user's PSW. The status portion of the PSW is 32 
bits long. Only 2U bits, however, are implemented in the 
hardware of this machine. PSW bits 00:07 are forced to appear 
reset when the PSW is unloaded. 

The PSW, located on Sheet 13 cf the functional schematics, is 
constructed using 19-231 Integrated circuits. This device is a 
U-bit edge-triggered latch with both totem pole (Q) and tri-state 
(Y) outputs. The Y outputs are used to form the A bus while the 
Q outputs are used for decoding functions. 

Bits 08:27 are loaded on the trailing edge of CLK1 from the S bus 
when PSW is the selected destination register (CLKPSWO active). 
The condition code portion cf the PSW, bits 28:31, is copied from 
the flag register on the leading edge of the next SCLK1 after jam 
condition code is specified by the microprogram (CLKCCO active). 
The tri-state outputs of the PSW are enabled when PSW is the 
selected A bus source, 03T03 low (13E9). 

10.4. t» Flag Register (FLR) 

The Flag Register (FLR) (Sheet 15) is a 4-bit register which 
contains additional information about the last logical or 
arithmetic microinstruction. The FIR contains the Carry flag 
(C), the Overflow flag (V), the Greater Than flag (G), and the 
Less Than flag (L). 
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The B'LR is loaded from the 
PSW register is specified 
FLE are copied into the CC 
from the FLR are also used 
branches. 



S bus whenever either the FLR or the 
as a destination. The contents of the 
when Jam CC is specified. The 
by the branch circuit for 



outputs 
conditional 



On any microinstruction other than a branch, and if the FLR and 
PSW are not the specified destination registers, the FLR is 
modified as follows: 



1. Carry Flag - The C flag sets on an add operation if the 
carry-out of the ALU look-ahead carry circuits (CARRY1) 
(2B9) is active, or en a subtract operation if CARRY1 is 
inactive. The C flag is modified on shift operations 
according to the state of the B bus bit indicated in 
Table 10-1. The C flag sets if the corresponding B bus 
bit is set and resets if the 3 bus bit is inactive. For 
all other cases, the C flag is reset. 



TABLE 10-1 SHIFT TABLE 



OPERATION 



B BUS BIT 



Shift left half word logical (16 bits) 
Shift left halfword arithmetic (16 bits) 
Shift left logical (32 bits) 
Shift left arithmetic (32 bits) 
Shift right halfword logical (16 bits) 
Shift right halfword arithmetic (16 bits) 
Shift right logical (32 bits) 
Shift right arithmetic (32 bits) 



B161 
B171 
B001 
B011 
B311 
B311 
B311 
B311 



Overflow Flag - The V flag is set on an Add if: 

the B bus number sign is positive, and if the B bus 
sign is the same as the A bus sign and the resulting 
sign (S bus) is negative. 

the B bus number is negative, and if the B bus sign 
is the same as the A bus sign and the result is 
positive. 

This flag is also set on a Subtract operation if the B 
bus sign is positive and the signs of the B bus and A 
bus differ and the result sign is negative, or if the 
sign of the B bus is negative and the B and A bus signs 
differ and the result is positive. For all other 
combinations of A, B, and S bus signs on Add and 
Subtract, the V flag becomes reset. 
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Greater Than and Less Than - The G flag is set 

result of the operation is not zero and the sign bit is 

not set, (For fullword operations (32-bit), the sign 

bit is S001; for halfword operations (16-bit), the sign 

bit is S161.) The L flag is set if the sign 

active. Either flag is reset if 

conditions are not met.- 



if the 



bit is 
its corresponding 



10.5 MULTIPLY OPERATIONS 

Since a signed multiply algorithm is used, no special set-up is 
required for the operands. (Refer to Figure 10-3.) During a 
multiply, the ALU is conditioned to the Add mode and the B bus 
shifter and SR are conditioned to the shift right mode. 
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Figure 10-3 Simplified Block Diagram for Multiply 



Refer to Table 10-2 to determine the function to be performed for 
each setting of SR131 and the 3R extension (SR EXT) bits. If a 
shift operation is required (SHI active) (1UG9), the A bus 
multiplexor is disabled, forcing the B bus data to be shifted by 
the B bus shifter and added tc zero. When a subtract is called 
for, the ALU select bits are changed from an add, as indicated by 
the microprogram, to a subtract (FRSUB1 active) (14H8), yielding 
B minus A. The Add mode is selected by default. 
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TABLE 10-2 MULTIPLY TABLE 



SR311 


SR EXT' 


OPERATION 




1 
1 



1 


1 


SHIFT 
ADD 

SUBTRACT 
SHIFT 



10.5.1 Half word Multiply 

Initial Setup 

MRO bits 0: 15=multiplicand 

MHO bits 16: 31=zero 

SB bits 16:31 = inultiplier 

Counter=16 

Operation 



1. Shift YD right one place, bringing in multiply carry 
(MPCY1). 

2. Test SR311, SR EXT 

If 0,0 or 1,1 - load YD with shifted data (A bus 
multiplexor disabled). MPCY=last value of MPCY1. 

If 0,1 - Load YD with multiplicand added to shifted 
data. MPCY1=sign of multiplicand. 

If 1,0 - Load YD with multiplicand subtracted from 
shifted data ( FR5UE active). MPCY=sign of multiplicand. 

3. Shift SR right one place. 

u. Repeat 1, 2, and 3, 15 times. 
5. Shift YD right one place to YD. 

Result 

Result is contained in YD. 

10.5.2 Fullword Multiply 

Initial Setup 

KEO=multiplicand 

Efi=multiplier 

Counter=32 
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Operation 

Same as halfword multiply. Section 10.5.1. 

Result 

Most significant 32-bit result in YD; least significant 32-bit 
result in SB. 

10.6 DIVIDE OPERATIONS 

During a divide microinstruction, the ALU is conditioned to the 
Add mode? the B bus shifter and shift register are conditioned to 
the shift left mode. Prior to executing a divide, the 
microprogram ensures that the divisor is in two's complement 
negative form and the dividend is positive. Refer to Figure 10-4 
for a simplified block diagram of divide operations. 
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Figure 10-4 Siaplified Block Diagram for Divide 
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10.6.1 Halfword Divide 

Initial Setup 

MRO bits 0:15=<iivisor 
MRO tits 16: 31=zero 
YD=positive dividend (32 bits) 
Counter=16 

Opera ticn 

1. Shift YD left one place and add to divisor. 

2. Test for carry-out from ftLU. 

If Carry=1, load YD from S bus and shift SR left, 
bringing in Carry. 

If Carry=0, load YD from shifted B bus (shift only) and 
shift SP left, bringing in zero. 

3. Repeat 1 and 3, 16 times. 
Result 

YD bits 16:31 contain remainder. 
SR bits 16:31 contain quotient. 

10.6.2 Fullword Divide 

Initial Setup 

MRO=divisor 

YD=inost significant 32 bits of dividend 

SR=least significant 32 bits of dividend 

Counter=32 

Operation 

1. Shift YD left one place and add to divisor. 

2. Test for carry-out frcm ALU. 

If Carry=1, load YD from S bus and shift SR left, 
bringing in Carry. 

If Carry=0, load YD from shifted B bus (shift only) and 
shift SR left, bringing in zero. 

3. Repeat 1 and 2, 32 times. 
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Result 

YD=reniaincler 
SR=guotient 



10.7 B BUS SHIFTER 

The B bus shifter (Sheets 2 through 5) performs all the shift 
functions indicated by the shift control field of the microformat 
word, except sign Extension (EXT). For EXT, the B bus shifter is 
conditioned to the load mode and the sign extension is actually 
performed on the CPU-C board. 

The shift control ROM data bits, RD201-RD231, are decoded by 
three Read-Only-Memories (ROMs, Sheet 14) in order to condition 
the integrated circuits forming the shifter to the correct mode 
for each operation. The table provided in the schematics 
indicates the information contained in the ROMs. 

Generally, the B bus shifter is constructed by using two 
tri-state 2:1 multiplexors that are wire OR-tied for four bits. 
One multiplexor provides the Load and Exchange Halfword 
functions, while the other provides for shifting left or right 
one position. For bits 16;31, a tri-state buffer is also 
provided to implement exchange byte. Additional open collector 
AND/NCR gates are used at bit positions 0, 16, and 31 to control 
bits shifted into the B bus shifter at the boundary positions. 

10.8 MNEMONICS 

The following is a list of mnemonics found on the CPU-B board. 
The meanings and 35-768D08 schematic source of each signal are 
also provided. 



SCHEWATIC 
MNEMONIC MEANING LOCATION 

A001-A311 A bus. A source data bus. 10H 

ADD1 Add operation decoded. 14G2 

AFNHO Enable for the most significant 2H1 

8 bits of the A bus multiplexor. 

AENLO Enable for the least significant 3N1 

21 bits of the A bus multiplexor. 

AMUXSO The select input to the A bus 13E9 

multiplexor. 

AMXOOO The most significant bit of the 2D6 

A bus multiplexor. The second 
operand sign bit. 
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SCHEMATIC 
MNEHOKIC MEANING LOCATION 

flSTKSO Output enable for the A stack 13C8 

latch. 

AWEO Write enable to the A half of the 6K5 

register stack. 

AYDEN1 Enables the A stack address decoding 6Ci» 

logic to look at the YD field of the 
Instruction Register (IR). 

AYSDEN1 Enables the A stack address decoding SAU 

logic to select the general registers 
or alternate register set. 

AYSEN1 Enables the A stack address decoding 6C4 

logic to look at the YS field of the 
IR. 

8001-B311 B bus - B source data bus. Sheets 8,9 

BMC001-BMC111 B bus shifter control bits used for Sheet ia 

selecting the operation to be per- 
formed by the B bus shifter. 

BMXOO0-BHX31O Outputs of the B bus shifter used Sheets 2,3, 

as the first operand to the AI<U. 4,5 

BKD20C Buffered RCM data bit 20. 14M9 

BRD210 Buffered ROM data bit 21. 1UM8 

BSTKSO Output enable for the B stack latch. 8Fa 

BWEO Write enable to B stack. 8D1 

BYDEN1 Enables the B stack address decoding 7CU 

logic to look at the YD field of the 
IR. 

BYSDEN1 Enables the E stack address decoding 7A4 

logic to select the general registers 
or alternate register set. 

BYSEN1 Enables the E stack address decoding 7CU 

logic to Icok at the YS field of the 

IR. 

f^AERYl Carry out from the ALU. 2B9 

CISR1 Carry in to tit zero of the shift 5N9 

register. 
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SCHEMATIC 

MNEMONIC MEANING LOCATION 

CLFLEO Clear the flag register. Clears the 15N2 

flag register for I/C operations if 
FLR is not the destination. 

CLK1B Basic system clock. 6J1 

CLKCCO Clock condition code. Copies FLR to 13E3 

condition code register. 

CLKPSWO Clock program status word. Loads 13E8 

status portion of the PSW. 

CN08111 Carry out from bits 8:11 of ALU. 2C7 

CN12151 Carry out frcm bits 12:15 of ALU. 2A8 

CN2U271 Carry out from bits 24:27 of ALU. 4C7 

CYIN1 Carry in to least significant ALU. 14D1 

DCLKO Destination clock low active. 6H3 

DCLK1 Destination clock high active. 6H3 

DIN000-DIN310 Data input to register stack. Sheets 8,9 

DIV1 Divide operation decoded. 8G8 

DSTOPO Destination stop. Disables 6J1 

destination clock when required. 

ENBSO Enable B source. Gates bits 0:15 12A9 

of SR or all zeros onto the B bus. 

EXBO Exchange byte. Condition B bus 4C1 

shifter to perform an exchange 
byte operation. 

FLR281 Carry flag 15N8 

FLR291 Overflow flag 15N6 

FLR301 Greater Than flag ISNU 

FLR311 Less Than flag 15N2 

FRSUB1 Force subtract. Changes the mode 14J9 

of the ALU from an add operation 
to a subtract operation during a 
multiply. 
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SCHEMATIC 


LOCATION 


2B5 


2B5 


2C8 


i»B5 


435 


13E3 



MNEMONIC MEANING 

G0811 Generate out from bits 8:11 of ALU. 

G012151 Generate out from bits 12:15 of ALU. 

G16311 Generate out from bits 16:31 of ALU. 

G2a271 Generate out from bits 24:27 of ALU. 

G28311 Generate out from bits 28:31 of ALU. 

GFLR291 Gated overflow flag. Set overflow 

when false SYNC is detected on an 
I/O operation. 

GPSWXX1 Gated PSW bits 25, 26, and 27. These 13L4 

bits are forced high when the 
alternate register set is selected 
by the microcrogram. 

GED091 Gated BOM data bit 9. SD091 forced 1431 

high for HPFPP operations. 

GRD101 Gated ROM data bit 10. RD101 forced 14B4 

high for HFFFP operations. 

GPD111 Gated ROM data bit 11. RD111 forced 14B2 

low for HPFPF operations. 

HZEK01 Halfword zerc. An all-zeros condition 15D4 

detected on hits 16:31 of the S bus. 

JAMCIO Jam carry in to ALU decoded. 14B1 

^OADI The ALU conditioned to the load mode. 14G1 

F=A or F=a. 

LFLRO Load flag register. The flag register 15E9 

is the selected destination register. 

M1 Mode select to the ALU. Conditions 14G1 

the ALU to the logical mode when high. 

MPCY1 Multiply carry. Carry in to bit of 14G7 

B bus shifter during a multiply. 

f^PYO Multiply oceration decoded. 14C9 

fOS^^^ Propagate out from bits 8:11 of ALU. 2C5 
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MNEMONIC 

PI 2151 

P16311 

P2a271 

P28311 

PSW081:271 



MEANING 

Propagate out from bits 12:15 of ALU. 

Propagate out from bits 16:31 of ALU. 

Propagate out from bits 2^:27 of ALU. 

Propagate cut from bits 28:31 of ALU. 



SCHEMATIC 
LOCATION 

2B5 

aB8 

aB5 

4B5 



The Q outputs of the Program Status Sheet 13 
Word register. 



BAA00:70 



RBA00:70 



RDXXO 



RDXX1 



Address bus to the A half of the 
register stack. 

Address bus to the B half of the 
register stack. 

ROM data bits low active. 



ROM data bits high active. 



Sheet 6 



Sheet 7 



Sheets 6, 
7,13 

Sheets 6, 
7,13 



S000-S310 

S001-S311 

SCLK1 

SCLROB 

SHO 

SHCRY1 

SR00-SR10 

SR001-SR311 
SSELO 

SUB1 



S bus. Low active outputs of the ALU. Sheets 2,3, 

4,5 



S bus. Buffered outputs of the ALU. 



Skewed clock. A clock skewed by 50 ns 
past CLK1. 

System clear. Initialize signal to 
the B board. 

Shift. Disables the A bus multiplexor 
during multiply operations when a 
shift only is required. 

Shifted carry. The input to the 
C flag during shift operations. 

The select inputs to the shift 
register. 

Outputs of the shift register. 

Select line to the input multiplexors 
of the register stack. 

Decoded subtract operation. 



Sheets 2,3, 
4,5 

6J1 



12 A 1 
14J9 

15E1 

12A9 

Sheet 12 
8J9 

mG2 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

ULSKO Unload shift register. Selects 12A1 

the SR as the B bus source. 



XRP1 External pullup resistor. 6E1 



YD081-YD111 The user destination field of the Sheet 6 

instruction register. 

YS01-YS031 The user source field of the Sheet 6 

instruction register. 



ZEE01 All zeros detected on the most 2N7 

significant 16 bits of the S bus. 

ZERBO All zeros detected on the full ISEU 

32-bit S bus. 
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CHAPTER 11 
CPU-C BOARD 



11.1 INTHODOCTION 

The CPU-C Board, Part Number 35-769, contains the processor's 
Location Counter (LOC), Memory Address Register (MAR), and the 
Memory Data Register (MDR). In addition, the CPU-C contains the 
KDR adder (or summer) which is used during calculate address for 
RX2 and RX3 user instructions. The C board also has the Memory 
Address Translator (MAT) logic which provides memory address 
relocation and protection. 

The functional schematics for the CPU-C board, 35-769D08, should 
be used as a reference for this chapter. 

11.2 PROCESSOR MEMORY ADDRESS LOGIC 

11.2.1 Meiory Address Register (MAR) and Fault Memory 
Address (ZMAR) Register 

Refer to Sheets 2, 6, 7, m, 15, and 16 of Functional Schematic 
35-769D08 during this discussion. 

The MAR is a 24-bit register/counter. The contents of MAS are 
used for addressing a specific location in memory. If the 
Program Status Word (PSW) bit 21 is set, the contents of MAR are 
used by the MAT to generate a new (relocated) address. 

MAR is loaded from the S bus when the microinstruction specifies 
Load MAR (LMARO) or a Decoded Instruction Read (DIRO), provided 
MAR Stop (MARSTPO) is inactive. If the microinstruction calls 
for Increment MAR (IMARO), the register increments by four. The 
load or increment occurs on the trailing edge of CLK1C unless 
Memory Stop (MSTCPO) is active. 

The output of MAR (MAR081;311) connects to the program address 
multiplexors and the ZMAR multiplexors. MAR081:151 are also 
output to the multiplexors that source SPA081;151 for the MDR 
adder. 

When DIRO is not active, MAS081:311 drive program address lines 
PA08:31 which feed the program address latch, FPA08l!311. These 
lines also input to the ZMAR multiplexors. The FPA register 
latches the current processor memory access when the Data 
Unavailable flip-flop (FDUAO) goes active. The ZMAR multiplexors 
normally output MAR08l!311 on their corresponding ZMAR lines. 
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nowever/ ii auLing a memocy access a memory lauxx. occurs v.i.e., 
alignment, MAT fault or uncorrectable error). Enable Interrupt 
MAR (EIMAR1 and EIHARO) go active to output the contents of the 
FPA register to ZMAR lines, and to inhibit the FPA register from 
latching a new program address. A microinstruction, specifying 
MAR as a source after a memory fault. Unload MAR (UMAR), 
retrieves the faulting address from ZMAR via the B bus 
multiplexors. (Note that the faulting address is the program 
address unmodified, even if MAT is enabled.) All subsequent MAR 
reads return the contents of MAR. 

MAR081:MAR151 through SPA081: 151 and FPA161:311 input to the MDR 
adder during Calculate Address (CAMAO). 



11.2.2 Location Counter (LOO 

Refer to Sheets 2, 6, 7, 1M, 16, 22, and 23 of 35-769D08. 

The LOG is a 24-bit register/counter and its contents always 
point to the address of the next user instruction to be executed. 
On an instruction fetch, LCC is used during calculate address. 
LOC is loaded from the S bus when it is specified as the 
destination by the microinstruction and Destination Stop (DSTOPO) 
is not active. In addition, LOC is incremented by 2 when 
Increment LOC is active during calculate address. The load or 
increment is performed on the trailing edge of CLK1C. 

The LOC outputs, L0C081:301, input to the program address 
multiplexors and B bus multiplexors. LOC081;151 drive the 
multiplexors that source SPA081;151 for the MDR adder. Note that 
L0C311 is not implemented and is forced reset. 

11.2.3 Program Address Multiplexors (PA MUX) 

Refer to Sheets 6, 7, and 16 cf 35-769D08 

The PA MUX selects either the LOC or MAR outputs. LOC outputs 
are selected during instruction fetch and calculate address; the 
MAR outputs are selected at all other times. PA031;311 input to 
the program address latch. PA081:151 connect to the Process 
Segment Table Entry (PSTE) comparator and the MAT relocation 
summer. PA081;201 are used by the program address relocation 
summer and PA211;311 input to LHA drivers. The segment limit 
detection involves PA161:201. PA301 is transmitted to the CPU-D 
board and defines the halfword memory boundaries. PA080:150 are 
used to select one of 256 Segment Table Entries from the MAT 
register stack. 

11.2.14 Memory Data Register Summer (NDBE) 

Refer to Sheet 20 of 35-769D08 during this description. 

The MDR summer (MDRS) is a 2U-bit full adder using bits 8:31 of 
the Memory Data Register (MDR) and the 24-bit PA multiplexor 
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outputs as the numbers to be added. The MDK is used exclusively 
during calculate address to determine the address displacement ot 
the second operand for BX2 and RX3 instructions. The RX2 and RX3 
format instructions require three values to arrive at the program 
address of the second operand data to complete the instruction. 
The RX2 format requires that a 15-bit displacement (negative or 
positive) in the second halfword of the instruction be added to 
an index value contained in a general register specified by the 
YS field of the Instruction Register (IR). The result of this 
addition is then added to the value of the incremented LOG 
(location of next instruction). This final number is the program 
address of the second operand. The RX3 format requires that the 
least significant 2t* bits of MDR (represented by the least 
significant 2'4 bits of the a8-bit RX3 instruction) be added to an 
index value contained in the general register specified by the YS 
field of the IR. The result is then added to a second index 
value contained in the general register specified by MDR bits 
M:7. This final number is the program address of the second 
opera nd . 

The MDR2 provides the ability to add three numbers together in 
a single microinstruction. During an RX2 address calculation, 
the incremented LOG and the least significant 15 bits of MDR are 
added and provided as SUM8:31. The MD3 data is sign extended at 
the inputs of the MDRS by 2:1 multiplexors and logic on MDR161. 
The MDR during RX2 contains the same data in both halfwords of 
the MDR. MDR bit 01 represents tho sign of MDR displacement 
data. The state of MDR bit 01 is forced on the adder inputs from 
bits 16:12. This provides either a negative or positive 
displacement. The PA multiplexor has the incremented LOG on its 
outputs. The MDR, when specified as a B bus source during 
calculate address of the RX2 format, yields the added MDR and 
LOG. If the BX3 format second operand address is being 
calculated, the MAR contains the first level index indicated by 
the YS field of tho IR. The first level index and the MDR 
displacement are added and supplied as the MDR data on the B bus. 



11.2.5 Memory Address Bus Drivers 

Refer to Sheets 10 and 12 of 35-769D0tt during this description. 

The memory address bus drivers provide a 2U-bit physical address 
in memory on the LMA080:310 lines. These lines are active if the 
processor or MAT access the memory. A set of tri-state line 
drivers is provided for each. On a processor access of memory, 
ENRPAO (Enable Regular Path) outputs the program address 
relocation summer and PA211:311 to the LMA bus. On a MAT access, 
ENMAAO (Enable MAT Access) outputs the MAT relocation summer and 
four gated MAT bits, GKA251:281 to IMA, and LMA290:310 are forced 
inactive. 
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11.3 PROCESSOR MEMORY DATA LOGIC 

11.3.1 Processor Memory Data Register 

Refer to Sheets 17, 18, and 19 of 35-769D08 during this 

description. 

The «DR is a 32-bit register used by the microprocessor to 
receive or send data to memory. 

Data loaded into the MDR from the MDR data multiplexors may come 
from two different sources: the S bus when the microinstruction 
specifies the MDR as a destination, or the Memory Data Sense 
(MDS) bus during instruction read or memory read operations. The 
MDR is split into two halfwords: MDH and MDL. Each may be 
loaded independently. On a fullword read, a fullword of data is 
loaded into the MDR. On a halfword read, only MDL (MDS161;311) 
is loaded. For an instruction read on a fullword address 
boundary, MDS16O:310 are leaded into both MDH and MDL. On an 
instruction read that resides on a halfword boundary, MDR is not 
loaded. If a second halfword has to be fetched for the 
instruction, it is loaded into both halves of MDR. 

11.3.2 Memory Data Multiplexors 

Refer to Sheets 17, 18, and 19 of 35-769D08 during this 
description. 

The memory data multiplexors select the data to be loaded into 
the MDR and the bus from which it is loaded: the MDS bus or the 
processor S bus. When selecting the buffered MDS bus, the memory 
data multiplexor can load either the most significant or least 
significant halfword of MDS into MDRH or MDRL. The MAT status 
register also may be loaded into the MDRL. This occurs when a 
microinstruction specifies a memory read operation and Reset 
Fault (RFAULT) is specified by the microprogram with a MAT 
interrupt queued. The memory operation must be performed within 
resident local memory. When these conditions are satisfied, the 
multiplexors output the MAT status bits EMAT291:311 to the MDR 
forcing zeros on all other bits. 

11.3.3 local Memory Data Bus Drivers 

Refer to Sheet 21 of 35-769D08 during this description. 

The local Memory Data Bus (MDB) drivers supply the data to be 
written into memory by the processor. The MDB drivers are 
connected to the MDS bus, which is a bidirectional data bus used 
for reading from and writing to memory. The MDB drivers are 
enabled only during a memory write operation provided that the 
MAT does not require an access (FMATCYI), Halfword memory write 
operations from the processcr always position the halfword to be 
written in the MDR (bits 16:31). This data may be written to a 
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halfword or fullwond boundary. MD8161;311 drive MDS160:310 on 

any processor to memory write operation (LWRTO, LHWRTO). To 

write a halfword to a fallword boundary, LHWRTO is active to 
output MDR161:311 to MDS000:1E0. 



11. t» MEMORY ADDRESS TRANSLATOR (MAT) 



mt».1 MAT Function 

When the MAT is disabled, the program address 
directly address the memory via the 
{LHA080:310) . With MAT enabled, the memory location 
LfTA0e0:310 is the sum of the least significant 
program address (PA161:311) and a bias 
entry of the Process Segment Table (PST) in 



lines 
local 



(PA081 :310) 

memory bus 

specified by 

16 bits of the 

value contained in an 

memory. 



The PST for a task can consist of a maximum of 256 contiguous 
double fullwords or entries. Only the first 32 bits of an entry 
are of significance to the hardware. The starting address of the 
PST is specified by the Process Segment Table Descriptor (PSTD). 
The CPU-C board has a PSTD .register which is loaded from the MDfi 
on command from a microinstruction - Load PSTD (LPSTD). The PSTD 
register is implemented in hardware as shown in Figure 11-1. 
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SEGMENT TABLE SIZE 

OF PST (NUMBER OF 

SEGMENTS) - 1 


(SEGMENT TABLE ADDRESS) -i- 128 



Figure 11-1 Process Segment Table Descriptor (PSTD) 



When the MAT is enabled, the program address is considered to 
consist of two fields - the segment field and the offset field, 
as shown in Figure 11-2. With PSTD bits 15:31, PA08;15 are used 
as an index into the PST to select an entry. The accessed entry 
indicates if it is private or shared. If private, the Segment 
Table Entry (STE) contains the starting address of a segment in 
memory to which the offset field of the PA serves as an index. 
If PA08:15 is greater than the segment size specified by the 
PSTD, a MAT fault is generated. 
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Figure 11-2 Program Address (MAT Enabled) 
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ed, the Shared Segment Table (SST) must be 
STE. The SST can consist of 8,192 double 

The starting address in memory of the SST 
red Segment Table Descriptor (SSTD). The 
D register which is loaded from the MDR on 
uciion - Load SSTD (LSSTD). The SSTD is 
e as shown in Figure 11-3. Before the SST 

segment size in the STD is compared with 
its 2:14 are less than the STE size, a MAT 
t, the SST is accessed. SSTD bits 15:31 
tion in the SST and the STE serves as an 
ined from the SST points to the segment in 
X into the segment. Only the first 32 
ble Entry relate to the hardware. An STE, 
ed , has the format shown in Figure 11-U. 
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SEGMENT TABLE SIZE OF SST 
(NUMBER OF SEGMENTS) - 1 



31 



(SEGMENT TABLE ADDRESS) -^ 128 



Figure 11-3 Shared Segment Table Descriptor (SSTD) 
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Figure 11-4 Hardware Segment Table Entry 
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The fields are defined as follows: 

Bit(s) 

R - Reference Bit. This bit is set in the STE when the 
segment is accessed. 

1 P - Iiessncg £it. This bit is set when the segment 
described is present in memory; it is reset when the 
segment is not present. A reference to a segment that 
is not present (P=0) results in a MAT fault and the CPU 
ignores bits 2:31 of the STE. 

2 E - Dj.£ii Bit. This bit is set by hardware when a 
Write is to be executed in the segment. 

3j5 a - Access }iQ^§. liis- The A field specifies the 
allowed modes of access to the segment. Bit 3, when 
set, allows read accesses; bit 4, when set, allows 
write access; and bit 5, when set, allows instruction 
read accesses. An attempt to access a segment in a 
mode that is not enabled results 3n a MAT fault. 

6' 7 L - Ac£sss iSSSi lits. The L field is used in 
conjunction with PSW 10 and 11. If the contents of PSH 
10 and 11 are greater than or equal to the L field, 
then access of the segment is allowed. If the contents 
of PSW 10 and 11 are less than the L field, a MAT fault 
occurs . 

8 S - SJiargii Bit. If the Shared bit is zero, MAT 
performs the protection and the relocation functions as 
defined for a private segment. If S=1, the selected 
segment is shared. In this case, the SRF field of the 
FST STE is used in conjunction with the address 
contained in the STE as a byte offset into the Shared 
Segment Table. The S bit in the Shared Segment Table 
must be zero for all entries. The contents of the A 
fields of the PSI STE and the SST STE are ANDed to 
determine the allowed access mode. All other 
protections and relocations are performed using the 
data from the SST STE. 

10: ia SLF - SgaiDeai Liinit liel^i. The SLF specifies the size 
of the segment. If the SLF is less than PA161:201, a 
MAT fault results. 

15:31 SRF- SsfliBSUi Islc^ation Fi^Jd. The interpretation of 
this field depends upon the state of the S bit. If S=0 
in the PST, the SBF is the bias value of the segment 
divided by 128, to which the offset field of the 
program address is added to obtain the physical address 
in memory. If S=1 in the PST, the PST SRF is the byte 
offset or index into the SST where the STE for the 
segment is located. If the PSTE SRF is greater than 
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the segment size specified by the STD, a MAT fault 
results. Note that for a shared segment the least 
significant three bits of the PST SRF must be zero 
because the SST is aligned on a double fullword 
boundary. For all ether cases, the least significant 
four bits must be zero as the SHE is the address of a 
segment aligned to a 2^"" byte boundary divided by i? . 
As a result, bits 29:31 are not implemented in the 
hardware . 



In order to eliminate repeated memory accesses to gain a segment 
entry, the CPU-C board stores the STE in a register stack when it 
is first obtained. The stack has a capacity for 256 entries. 
The only other memory access to an entry that resides in the 
stack would be to set the Dirty bit on a memory write operation 
if the access mode permits a write. 

Two stacks are provided for the Presence bit. The Presence 
stacks must be set to zero whenever the CPU is powered up or 
initialized. When the PSTD register is loaded, a Presence stack 
is initialized to zero. , When both stacks are in the process of 
initializing, the CPU is halted. 

11.t.2 Process Segment Table Descriptor (PSTD) and Segment 
Size Comparator (Sheet 3 of 35-769D08) 

The PSTD is loaded from MDS071:311 by Load PSTD (LPSTDO). The 
first eight bits - the segment size - are compared to PA081;151. 
An error (EPSTD1) is generated if the program address exceeds the 
segment size. 

Segment Table Descriptor bits STD161:311 are disabled when 
GETSSTE1 is active. These bits are tied to those of the SSTD and 
input to the MAT Relocation Summer. 

11.4.3 Shared Segment Table Descriptor (SSTD) and Shared 
Segment Size Comparator (Sheet U of 35-769D08) 

The SSTD is loaded from MDR021;311 by DCLK1 when a Load SSTD 
(LSSTEO) is specified. The first 13 bits (the shared segment 
size) are compared with the Buffered Relocation bits BRF091:211. 
An error (ESSTDO) is generated if BRF091:211 is greater than the 
shared segment size when a shared STE is to be accessed. 

STD151:311 are enabled on an STE memory access (GETSSTEO). These 
connect with those of the PSTE and input to the KAT Relocation 
Summer . 
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11.4.1 MAT Relocation Summer and LMA Drivers (Sheet 10 of 
35-769C08) 

The MAT Relocation Summer generates the memory address for the 
MAT when an STE must be obtained. The Segment Table Descriptor 
bits STD151:311 are input to the summer. On a nonshared access, 
PAO8I5III are added to the STD bits. PA121:151 generate Gated 
Memory Address bits GMA251:281 and are input to the LMA drivers. 
When a Shared Segment Entry is to be obtained (GETSSTEO active). 
Buffered Relocation bits BRF091:171 are selected for the addition 
and BRF181:211 assert GMA251:281. 

The adder outputs and GMA251j281 connect to the LMA drivers when 
enabled by Enable MAT Access (ENHAAOA). LKA290:310 are forced 
inactive. 

MAT Program Address bits MPA081;111 are used in decoding the 
memory that is to be accessed. 



11. a. 5 stack load Buffer (Sheet 8 of 35-769D08) 

The buffer is loaded from the buffered Memory Data Bus (MDS 
lines) with an STE when MAT Cycle (FMATCYO) goes inactive. The 
buffer has both active and tristate outputs. The latter are 
enabled by Disable Stack (DISSTKO) when the STE is to be written 
in the Segment Table Register Stacks. 

The following outputs connect to the stack; 



PEES1 - Presence bit 

DIRTO - Dirty bit 

LC1;11 - Access level bits 

SLF01:41 - Segment Limit Field 

SEF08l!201 - Segment Relocation Field 

The active buffer outputs FSHARED1 and the Buffered Access Mode 
bits BA01:21 connect to a tristate 2:1 multiplexor and a quad 
register which stores the bits if the buffer indicates that the 
PSTE is shared. The stored access bits are ANDed with BA01;21 of 
the shared STE. ASHARED1 selects the guad-register outputs, and 
the multiplexor drives SHARED1, A01, A11, and A21 of the stack. 

The remaining active buffer outputs are Buffered Relocation bits 
(BRF091:211) which specify the Shared Segment Table Entry. 

11.4.6 Segment Table Register Stacks (Sheet 8 of 35-769D08) 

The MAT stacks consist of three 256x9 and two 256x1 Random Access 
Memories. The two Presence stacks - A stack and B stack - are 
accessed by AP081:151 and BF081s151, respectively. The remaining 
stacks are directly addressed by Program Address bits PA080;150. 
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The 256x9 stacks are always selected and the Presence stacks are 
enabled by A/B Chip Select (ACSO and BCSO). The outputs of the 
stacks go tristate when Disable Stack (DISSTK1) and A/B Write 
Enable (AWEO or BWEO) go active. The Presence bit is written to 
the selected stack by an active write enable. The 256x9 stacks 
are written into by Write Stack (HSTKO). 



11.4.7 MAT Control (Sheet 9 of 35-769D08) 

The MAT control determines if the MAT requires a memory access. 
When a MAT memory cycle is necessary, the MAT control takes care 
of loading the stack buffer, writing into the stacks, and 
generating a MAT cycle to memory if the retrieved PSTE is a 
shared entry. 



On initialize or power up (BSCLROA), the MAT is disabled (MATEN1 
low) until the PSTD register (LPSTDCKO) is loaded. The MAT is 
enabled when PSW 21 is set; a privileged memory operation (RD031) 
is not to be executed and Decoded Enable Clock is inactive. If 
a segment is not present in the stack or if present and a 
processor write to memory is to be performed, ENRAPO is gated 
inactive and ENHAOO active. Figure 11-5 shows the timing 
waveforms for a MAT cycle tc memory. 

ENRAPO disables the LMA drives of the PA Relocation Summer and 
ENAMAOO enables those of the MAT Relocation Summer. ENMAOO goes 
to the CPU-D board 35-770 to initiate a memory cycle, and the MAT 
Read and Set Reference bit (MATRSRO) goes to the memory. The MAT 
Read and Set Dirty bit (MATESDO) is sent to memory if the segment 
is to be written into and a write is permitted. 



When FMATCY is set, it disables the MCS 
allows FFMATCY to toggle set on the 
which directly sets FMATCY. Eata Unava 
is toggled into FDUA if it is active 
allows FMATCY and FDUA to toggle reset 
CLK1. FMATCYO going high toggles th 
buffer. After FDUAO goes high, th 
(DISSTK1), SHCLKO is generated and, if 
the stack is written into (WSTKO) from 
then toggles FMATCY reset. 



drivers to memory and 
trailing edge of the CLK1 
liable (DUAO) from memory 
on CLKO. An inactive DUAO 
on the trailing edge of 
e MDS lines into the stack 
e stacks are disabled 
the segment is not shared, 
the buffer register. CLKO 



If FSHARED1 
another MAT 



is active, GETSSTEO 
cycle is required. 



is generated to indicate that 
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Figure 11-5 MAT Cycles to Memory Timing 



11 .U. 8 Program Address Relocation Summer and LMA Drivers 
(Sheet 12 of 35-769D08) 

When the HAT is disabled, PA081:201 are gated through the adder 
to the LMA drivers. PA211:311 connect directly to the drivers. 
With the MAT enabled (MATENO), PA081:151 are zeroed to the adder. 
The Segment Relocation Fields - SRF081:201 and PA161:201 are 
summed. ENRPAO enables the LMA drivers. Relocated Program 
Address bits (RFA081:111) are used in decoding the memory that is 
to be accessed. 

11.4.9 MAT Fault Decode (Sheet 11 of 35-769D08) 

On memory references when the MAT is enabled, the protect 
function comes into play. MAT interrupts (MATFALTO and MAT) are 
set when a MAT violation occurs. The checks that are made are 
listed in the table on Sheet 11 - MAT Fault Codes. The fault 
code is generated by the 8:3-line priority encoder and the code 
is latched in EMAT29l!311. It remains latched until Cloir States 
(CLSTAO) goes active? this also clears the MAT. MATFLTO can also 
set on a Memory Fault (MFAULTO) and is directly cleared by 
RFAULTO. 



11. a. 10 Presence Bit Initialization (Sheet 5 of 35-769D08) 

Each of the Presence stacks has its own initialization control. 

The logic consists of a pair of 8-bit counters that are cleared 

by ESCLRO. This line also sets FAINCR and FBINCR and their 

associated J-K registers. With these registers set. Write Enable 

(AWEO and BWEO) and Chio Select fACSO and Rrsoi fa the star-k.; nn 

a* 

as 

ACP' 

until a carry is generated. At this time. All is allowed to 



lasjocj-aT^ea J-^ tegxsxers. witn tnese registers set, write Enable 

:aWEO and BWEO) and Chip Select (ACSO and BCSO) to the stacks go 

ictive. FAINCE1A and FBINCBIA select the output of the counters 

IS the address (APA081:1£1 and BPA081:151) for their stacks. 

'1 and BCP1 increment the counters on the trailing edge of CLK1 

until a carry is generated. At this time. All is allowed to 

toggle the first set of J-K registers reset and A/BWEO and A/BCSO 

are disabled and directly clear their respective FA/BINCR. 

If neither stack is selected, the A stack is chosen when LPSTDl 
goes active and generates APE1 to permit the first J-K to be 
toggled set and the A counter to be loaded from MDR080:150 by 
ACP1. The A stack remains selected while a new task is loaded in 
the PSTD. LFSTE1 now activates BPEO, allows the first J-K of the 
B stack logic to be toggled set, and enables the J input of 
FAINCR. BFEO permits the B counter to be loaded from MDROBOslBO 
by BCP1 and A1B11 toggles FAINCR set; the A stack then 
initializes. When both stacks are being initialized, MATSTOPO is 
generated to halt the processor. 
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11. a. 11 Local/Shared Memory Eetection (Sheet 13 of 35-769D08) 

The chosen strapping option is a function of shared memory. The 
strapping shown is for nc shared memory. ePA081:111 are 
generated by the Program Address Relocation Summer and MPA081:111 
by the MAT Relocation Summer. If Processor to Shared Buffer 
Controller (PSBCO) is active, it indicates a shared memory access 
by the processor. If MAT to Shared Buffer Controller (MSBCO) is 
active, it indicates a shared memory access by the MAT. 

11.5 B BUS MULTIPLEXOR 

Refer to Sheets 22 and 23 of 35-769E08 during this description. 

The CPU-C B bus multiplexor supplies the data contents of the 
register specified by the microinstruction B source field. The 
B bus multiplexor is capable of driving the B bus from the 
following four sources: memory data register (processor HDR), 
memory address register, location counter, and the memory data 
register adder output. The memory data register adder output is 
used only during the calculate address sequence of instruction 
reads. The HDR data contents may be sign extended from bit 16 of 
the MDF. The state of MER 16 is propagated through to MDR bit 
00. This is used for halfwcrd reads from memory where MDR bits 
0:15 are undefined. ICC is a 24-bit source. Bits 0:7 and bit 31 
are forced reset by the B bus multiplexor when LOG is specified 
as the source. The MAR is a 2a-bit source. Bits 0:7 are forced 
reset by the B bus multiplexor when the MAR is the specified 
source. When the MAR is the source under special conditions, the 
fault memory address register (ZMAR) contents are used instead of 
the MAR. 



11.6 HHEMOHICS 

The following is a list of the mnemonics found on the CPU-C 
board. A brief description and the schematic source of each 
signal are provided. 



SCHEMATIC 

MNEMONIC MEANING LOCATION 

A01:21 Access mode bits 8B9 

A1B11 Pulse generated from the AND of CLK1 3H6 
and SCLK1 

ACPI A presence stack clock 5M3 

ACTR080:150 A presence stack counter output Sheet 5 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

ALGNO When low, a memory alignment fault 15F8 
has occurred. This fault may be 
caused by a fallword access to a 
halfword address or a halfword 
access to a bste address. 

APA081:111 Program address bits for the A presence Sheets 6 
APA1?1:151 stack and 7 

APE1 A presence stack counter load enable 5H2 

ASHAFEDO Shared bit of auxiliary register 8A5 

ASHRD1 Second buffered shared bit 8C9 

AXRP1 1 k ohm resistor connected to P5 - 4R6 

used to give noise immunity to 
unused inputs. 

8001:311 Second operand data (B bus) from the Sheets 22 
CPU-C board - RE bits 2^, 25, 26, and and 26 
27 determine the specific source regis- 
ter. The source registers may be; Loca- 
tion Counter (LCC), Memory Data Register 
(MDR), Memory Address Register (MAR), or 
Fault Memory Address Register (ZMAR) 
and the adder output of the MDR (SUM). 
The MDR may be sign extended from bit 
16:00. 

BA01:21 Access mode bits of stack buffer 8C3 

BCLRO B net of system clear 3L7 

BCP1 B presence stack clock 5M9 

BCSO B presence stack chip select 5M6 

BCTR080:150 B presence stack counter output Sheet 5 

BPA:08l5l11 Program address bits for the B presence Sheets 
BPA:121:131 stack 6, 7 

BPEG B presence stack counter load enable 5N8 

BRF091:211 Segment relocation field bits - active Sheet 8 
outputs of stack buffer register 

BWFO B presence stack write enable 5M5 
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MNEMONIC 
CAGDIFO 

CAMAO 



CLK1 

CLK1C 

CLEAO 

CLSTAO 

CWRO 



MEANING 

Calculate address gated decoded 
instruction read 

Calculate memory address signal 
from CPU-D during calculate address 
that controls the output of the PA 
multiplexor - during HX2, LOC is added 
to the HDR. During RX3r when CAMAO is 
low, the MAR (first) level of index 
is added to the MDR. 

Buffered output of CLK1C, system clock ■ 
this clock is to synchronize the CPU-C 
logic to the rest of the processor. 

The CPU-C net of system clock generated 
on the CPU-D 

Clear auxiliary register 

Clear MAT status (fault) register 

Change write to a read memory operation 
this signal is generated after any 
memory fault (MAT, MPE, or ALGN) ana 
prevents any further access until error 
recovery starts. 



SCHEMATIC 
LOCATION 

iaF2 



14B2 



5N3 

3GU 

11N2 
11N4 
11N5 



DCLK1 



DENCLKO 
DEXBO 

DEXTO 



DIE 



DIRTO 



Destination clock - DCLK1 allows a 3H7 
selected destination on the CPU-C to 
be loaded; similar to CIK1, except no 
clock is generated during DSTOP. 

Decoded enable clock 15D8 

Decoded exchange byte - KD dacoding of 19K6 
exchange byte supplied by the CPU-A 

Decoded sign extension - RD decoding of 22F8 
MDR sign extend; if not inhibited by the 
calculate address sequence, the state of 
MDR16 is propagated through to MDPOO. 

Decoded instruction read - RD decoding HE6 
of instruction read used to control PA 
multiplexors (when low selects the LOC 
contents) and loading of the MDR during 
calculate address 

Dirty bit - tri-state output of stack 8B3 
buffer register 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

DISA1 Disable A byte - enables loading of MDR 19R6 

bits 8:15. This signal is also used to 
inhibit loading the most significant 
byte of the least significant MDR half- 
word. 

DISB1 Disable B byte - enables loading of MDR 19R6 

bits 0:7. This signal is also used to 
inhibit loading the most significant byte 
of the MDR most significant halfword. 

DISEXTO Disable MDR sign extension - signal from 22G8 
CPU-D during calculate address to inhibit 
RD implied MDR sign extend 

DISSTK1 Disable stack 9R5 

DRDI Decoded data read - RD decoded memory 15B8 

data read (memory data read, not instruc- 
tion read). This signal is used to help 
define when to clear a fault. 

DSTOPO Destination stop - this is used to con- 3H4 
trol whether to allow a clock to occur 
and thereby load a selected destination. 

DUAO Data unavailable - line from memory 9J3 

SAL Error of access level 9G8 

EEDCLKO Even EDMA memory data register clock - 11K1 
signal from the CPU-D that, on the posi- 
tive transition, loads the data from 
either the local memory or from the EDMA. 

EIMARO Enable interrupt MAR - this signal, when ISEU 
low, indicates that a memory fault has 
occurred and that the fault address may 
be read. The output enable of the normal 
MAR is disabled and the ZMAR is enabled. 
Reading the fault address resets the EIMAR 
flip-flop allowing the MAR to be read. 

EMAT291:311 MAT code fault bits 11M6,11M8, 

11M9 

KKMAAC Enable MAT LMA drivers - also indicates 9G5 
MAT access to memory 

ENPARC Enable MAT relocated LMA drivers - 9G4 
when inactive on a PHEM, it indicates 
a MAT access of memory 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

^'P241 Execute protect bit 2^ - this bit, when 4N5 

active, indicates that the current memory 

segment selected causes a MAC interrupt 

if used for program execution. 

EPSTD1 Error - process segment size 3B9 

ESLF1 Error of segment limit field 9L7 

ESSTDO Error - shared segment size 4C9 

EXBO Exchange byte - when low, an exchange 19R7 

byte occurs on the least significant 
halfword on the B bus (bits 16:31). 

FAINCE1 A presence stack increment flip-flop 5K2 

FBINCP1 B presence stack increment flip-flop 5N7 

FDIETO Dirty bit of stack buffer register 8A3 

FBUAO Data unavailable from memory flip-flop 9L2 

FFMATCY Auxiliary MAT memory cycle flip-flop 9M3 

FMATCY MAT memory cycle flip-flop 9K3 

FNCEO Flop output of noncorrectable error - 6B8 
signal is generated on the CPU-D. It is 
an indication that a double-bit error 
has occurred. 

FPA081:151 Program address register bits - stores Sheet 15 
8 bits of PA on a memory fault 

FPACLK1 Clock for FPA register 15J5 

FPRES1 Presence bit of stack buffer register 8A3 

FSCLK Skewed SCLK flip-flop 9A4 

GBIRO Gated decoded instruction read - controls 3N9 

steering of PA multiplexor during calcu- 
late address 

GETSSTEO Get shared segment table entry 9N6 

GEXT1 Gated MDR sign extension - when active, 22F7 

causes the state of HDS16 to be propa- 
gated to MDROO 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

HALTO Halt processor - DMA request queued or 9G2 
memory is busy 



ILOCO Increment location counter - generated 2N6 
on CPU-D during calculate address 

IHAR Increment MAR 2L1 



JAMDIHTO Jam dirty bit into stack buffer register 19E6 
JAMSHRDI Jam shared bit into stack buffer register 19E6 

L01:11 Access level bits 8D3, 8E3 

LHWRTO Local halfword memory write - used to 21A8 
gate least significant halfword to local 
memory for halfword memory write 

LLOCO Load location counter - RD decoding 23C8 
specifying the location counter as a 
destination 

LMAOSCrSIO Memory address data line - this is the Sheet 25 
physical address presented to memory. 

LMARO Load memory address register - RD 23C7 

decoding of MAR as a destination regis- 
ter 

LMDRO Load memory data register - RD decoding 23C7 
of MDR as a destination register 

LOC081;301 Location counter output lines Sheet 2 

LPSTDO Load process segment table descriptor 3L1 

LPSTDCKO Load process segment table descriptor 3M1 
clock 

LSSTDO Load shared segment table descriptor 4L5 

LWRTO Local memory write enable - gates the 21A1 
selected inputs of the 2s 1 multiplexor 
onto the MDS bus 



MAR0B1:311 Memory address register data output Sheet 2 
lines 
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„, „ SCHEMATIC 

MNEMONIC MEANING LOCATION 

MARSTFO MAR stop - generated on CPU-D during 2A1 
calculate address of RX squared (RXRX) 
format. This signal allows the MAR to 
be loaded with DSTOP active. 

MATO MAT interrupt 11N4 

MATEN1 MAT enable 9D2 

MATRSCO MAT read and set dirty bit 19E8 

MATRSRO MAT read and set reference bit 9J5 

MATSTCPO HAT stop 5K3 

MCI-KI System clock gated by memory stop (MSTOP) 5L1 

MDHLKO Memory data register high clock - data 17fi1 
on the inputs of MDR bits 00:15 are latched 
on the positive transition of clock. 

''DHSAI Memory data register multiplexor steering 17M1 
signal - select data input to MDR bits 
00:15 

HDLCKO Memory data register low clock - data on 18R1 

the inputs of memory data register bits 

16:31 are latched on the positive transi- 
tion of clock. 

MDLSA1 Memory data register low multiplexor 1 5B 1 
select line - selects the type of data 
input to the memory data register bits 
16:31 

MDR000:311 Memory data register data output lines Sheets 

17,18,19 

MDESO Memory data register sum output select 23B2 

MBS000:310 Memory data system bidirectional data Sheet 16 
lines - data either to be written to 
or read from local memory 

MDSBO Memory data register multiplexor select 18D1 
generated by CPU-D - selects type of 
data to be loaded into the MDR 

MEMSAO B bus multiplexor enable for CPII-C 22G2 
MEMSBO source registers 22G3 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

MFAULTO Memory fault - indicates that a memory 15A6 
fault hap been queued because of a non- 
correctable error/ MAT interrupt, or 
alignment fault 

MPA081:111 MAT program address bits Sheet 13 

MSBCO MAT to shared buffer controller ^3FH 

MSELB1 B bus multiplexer select line 23B2 

HSTOPO Hemory stop - used to inhibit system 3G4 
clocks while the memory system is busy 
or data is unavailable 



PA081:311 Program address multiplexor outputs - Sheets 6, 
the outputs reflect the contents of the 7 and 14 
location counter during calculate address 
or the contents of the MAR at any other 
time. 

PMEM1 Processor memory operation request 9G2 

PRES1 Presence bit - tri-state output of stack 8B3 
buffer register 

PSBCO Processor to shared buffer controller 13F2 

PSEL1 Processor selected - generated by the 9A3 
CPU-D when memory address and data are 
relevant to a processor as opposed to an 
EDMA memory cycle 

PSW10 Program status word bits indicating 9A8, 
PSW11 access level of the processor 9A7 , 

PSW211 Program status word bit 21 - this is the 9A2 
relocation/protection bit of the PSW that 
enables the MAC, 



RD00:03 Memory control field of microinstruc- Sheet H 
tion 

RD150 ROM data register bit of the microin- 23A5 
struction word - the RB bits control all 
processor level functions. They do not 
control EDMA cr memory refresh. 

RD240 ROM data register bit of the microin- 22B2 
struction word - the RD bits control all 
processor level functions. They do not 
control EDMA or memory refresh. 
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u„^„^„^^ SCHEMATIC 

MNEMONIC MEANING LOCATION 

RDGOIrOdl ROM data register bits of the microin- 3A6,3A1, 

Etruction word - the RD bits control 3A7,16B2 
all processor level functions. 



READ1 Read but not read and set 



23B2 
16B2 



RD261 ROM data bit 26 

'^I^OSI ROM data register bits of the microin- 

struction word - the RD bits control 
all processor level functions. They do 
not control EEMA or memory refresh. 

RD121:1U1 ROM data register bits of the microin- 23A6, 
struction word - the RD bits control 23A7 
all processor level functions. They do 
not control EDMA or memory refresh. 

^^161 ROM data register bits of the microin- 22B2 
struction word - the 8D bits control 
all processor level functions. They do 
net control EEMA or memory refresh. 

RD251:271 ROM data register bits of the microin- 22B1, 
struction word - the RD bits control 23B1 
all processor level functions. They do 
not control EBMA or memory refresh. 

RD271A ROM data register bits of the microin- 23B1 
struction word - the RD bits control 
all processor level functions. They do 
not control EDMA or memory refresh. 
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RFAULTO Reset fault - used to clear memory 11N3 
fault conditions 

RPA081:111 Relocated program address bits Sheet 13 

5001:311 S bus data output from the CPU-B Sheet 13 



3LU 
9N3 
3H5 



SCLROC Systems clear CFU-C net 

SHCLKO Shared clock 

SCLK1 Skewed CLK1 clock 

SHARED Shared bit of stack 8B9 

SLFGItm Segment limit field bits 8E3, 8G3 

SPA08l!l51 Program address bits Sheet 16 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

SRF091:201 Segment relocation field bits - tri- Sheet 8 
state outputs of stack buffer register 

STD151:311 Address field of segment descriptors Sheets 3/ 

4,10 

SUM081:311 Outputs of adder used during calculate Sheet 20 
address to resolve effective address of 
RX2 and RX3 formats. The contents of MDR 
and LOG (RX2) or the MDR and MAR (RX3) 
are added together. The resulting data 
is available on the B bus as the MDR data. 



ULOCO Unload location counter - RD decoding of 22F1 
location counter as the B bus source 
register 

UMAR Unload memory address register - RD 22H2 

decoding of the HAH as the B bus source 
register 

UMDRO Unload memory data register - RD decod- 22G2 
ing of MDR as the source register 



WSTKO Write into segment table register stacks 9N3 



XRPA Pull-up terminations for unused inputs 3K1 

to provide noise immunity 

XRPB Pull-up terminations for unused inputs 3E1 

to provide noise immunity 

XRPC Pull-up terminations for unused inputs 5M8 

to provide noise immunity 

XRPD ' Full-up terminations for unused inputs 6D8 
to provide noise immunity 

XEPF Full-up terminations for unused inputs 7A1 

to provide noise immunity 

XRPG Full-up terminations for unused inputs 1419 

to provide noise immunity 



ZMAR081;311 Output of a 2:1 MUX-ZMAR is the contents Sheet 15 
of the FPA register on an MFAULTO; other- 
wise, it is the contents of MAR. 
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CHAPTER 12 
CPU-D BOABD 



12.1 INTBODUCTIOH 

The CPU-D Board, part number 35-770, contains the processor clock 
control, processor-to-memory logic, and memory control. It also 
has the extended direct nieiiory access (EDHA) protocol control, 
EBMA transceivers, EDMA-to-memory contention and mode logic, EDMA 
address and data registers, and the memory bus ;Logic. In 
addition, the board includes the user's instruction and auxiliary 
instruction registers, instruction BOM format, calculate address 
logic, source, destination, and E field decoders, the repeat 
counter, input-output control, S bus buffers, and B bus 
multiplexors. 



12.2 PROCESSOR AND MEMORT TIMING SIGNALS 

Processor timing signals are derived from a 2-stage Johnson 
counter (Sheet 9) whose sequence is modified by the skip logic 
when memory is accessed. The two J-K flip-flops of the counter 
and the two C flip-flops of the skip logic are initialized by 
A System Clear (ACLRO) en power up/down. OSCO, a 20 MHz 
square-wave, is the buffered output of a crystal oscillator and 
^^^/°^^^® input for these flip-flops. Clock (CLK) and Skew Clock 
(SCLK) are each a buffered cutput of the Johnson counter. A1B1 is 
a decoded state of the counter. 

When memory is not being accessed, the J input of FA is a 
function of the state of the FB flip-flop, and CLK and SCLK are 
sQuare-waves of a 200 ns period (refer to Figure 12-1). A1B1 is 
active for 50 ns. 

When memory is accessed, the Eroc«ssor timing is modified by the 
skip logic to accommodate the naemory cycle. Figure 12-2 shows 
the waveforms cf a processor- tc-memory operation, 

A memory cycle is started when the processor activates an Early 
Read Line (LERO or SERO, Sheet 4). In response, the memory 
enables and then disables the Data Unavailable line (DUAO). DUAO 
must be brought low before the trailing edge of CLK1, and whf>n 
DUAO is brought high by the memory, it must do so again before 
the trailing edge of CLK1. In addition, on the first falling 
edge of CLK1 after ERO, memory enables the Memory Busy line 
(LHBSYO or SMBSYO) if memory has not completed its cycle at that 
time. The basic memory cycle is 500 ns. 
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Figure 12-1 Processor Timing - No Memory Access 



All fnemory, whether local or shared/ has the same address and 
data bus. Local ESO (LERO) and Shared EHO (SERO) determine which 
memory is to be accessed. 

A processor-to-memory operation (PWEM1) is decoded on Sheet 4 
after the falling edge of CLK1. If no EDMA memory access is 
pending and the memory is net busy (HALTO high), the J-input of 
FA is now also controlled by FERO. An inactive FERO and HALTO 
and a decoded FMEMl inhibits the Johnson counter from changing 
state for an interval of 50 ns - the period of the crystal 
oscillator. FER1 enables the lERO line (assume shared memory 
does not exist) nominally ?? ns before the rising edge of CLK1. 
The memory now enables BUAO. DUAO remains low until after the 
trailing edge of CLK1. On this edge, FDUA and FDUSKP are toggled 
set (Sheet U) and the memory asserts the LMBSYO line which brings 
HALTC down. With FDUSKP set, FERO again controls the J-input of 
FA and causes the Johnson counter to remain in the reset state 
for an additional 50 ns. Before the trailing edge of CLK1, the 
memory removes DUAO, and FDUA and FDUSKP toggle reset on this 
edge. If DUAO is not removed, FDUA remains set but FDUSKP 
toggles reset and further skips are prevented for this memory 
cycle. 

Normally, LMBSYO is removed on the CLK1 falling edge following 
the removal of DUAO. Memory can maintain LMBYSO active if it is 
not ready to accept another memory access in the following clock 
cyclf or whenever it mu£t perform a refresh operation. For 
refresh, no skips are performed. 
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Figure 12-2 Processor Timing - Processor-To-Memory Access 



12.3 FBOCESSOB MEMORY OPERATICN DECOEE 

Processor-to-meraory operations are decoded from the memory 
control field of the microinstruction, SD00:03. Table 12-1 lists 
the operations specified by these bits. 
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TABLE 12-1 ED BIT OPERATIONS 





RD 


BIT 




OPERATION 


00 


01 


02 


03 














Nc Action 













1 


DW1 - Data Write Byte 










1 





PW2 - Privileged Write Halfword 










1 


1 


DW2 - Data Write Halfword 







1 








TEL - Data Write Byte, No ECC 







1 





1 


ENACLK - Enable Destination Clocks 







1 


1 





PWa - Privileged Write Fullword 







1 


1 


1 


DWi> - Data Write Fullword 















Undefined 












1 


RAS - Read and Set 









1 





PB2 - Privileged Read Halfword 









1 


1 


DE2 - Data Read Halfword 






1 








REl - Read Error Logger 






1 


c 


1 


IR - Instruction Read 






1 


1 





PBa - Privileged Read Fullword 






1 


1 


1 


DFi4 - Data Read Fullword 





Microinstructions are clocked on the trailing edge of CLK. 

Decoded Memory (DMEM) is generated from RD00:03 on Sheet 4. 
Processor-to-Memory (PMEM) is asserted by DMEMO, a gated decoded 
instruction read (GGDFO), second part of instruction read (2IR0), 
gated second instruction read (GSIRO) or calculate memory address 
read halfword (CMR20). 

Memory operations are more finely resolved on Sheet 6 where the 
result of the decoding is latched in a pair of quad-D registers. 
On power up/down, the registers are initialized reset by D System 
Clear (DCLRO). Latching is dene on the leading edge of CLK1E and 
the clocking is inhibited if Processor Data Unavailable (PDUAO) 
is active. PDOAO is always enabled/disabled on the trailing edge 
of CLK. 
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The quad registers store the following information about the 
menicry access: Both Instruction Read (FBIR), Odd Instruction 
Read (FOIR), Even Instruction Read (FEIR), Read (FRD), Even Data 
(EVBAT), and fullword data. Instruction read accesses are 
contained in Set Calculate Address Part 1 (SCAP11), which is a 
function of GDIRO and inhibited by ROM Stop (RSTOPOA). A Read 
operation is an active RD001 cr CWRO - change write to a read. 
A write is the complement of the read, provided the Instruction 
Register flip-flop (FINRO) is reset. Fullword data is signaled 
when RD011 and RB021 are both active and halfword data is 
signaled when either of these tits is inactive. CMR20 and DMEMO 
serve as a gate enabling function. 

On instruction reads and halfword data operations, program 
address bit 30 (PAP30) indicates whether or not the instruction 
to be fetched or the halfword data operation is on a fullword 
address boundary. If the instruction lies on a fullword 
boundary, FBIR is toggled set and a fullword is accessed. The 
first 16 bits of the readout, are loaded in the instruction 
register and the second 16 bits are leaded in both halves of the 
Memory Data Register (MCR). If the instruction resides on an odd 
boundary (PAR 301 active), FCIR is toggled set, the halfword is 
accessed, and the second Instruction Read flip-flop (FSIR) is set 
on the trailing edge of MCLKO ; The accessed 16 bits are stored 
in the instruction register and, if the instruction is not of a 
short-format (RRO inactive), GSIRO is generated and FEIR is 
toggled set on the next available CLK1E. The even halfword is 
accessed and loaded into bcth halves of the MDR. If the 
instruction fetched from the odd halfword is a short (16-bit) 
format (RRO), FEIR and GSIRO are not enabled and memory is rot 
accessed. 

On a halfword data operation that is to be executed on a fullword 
address boundary, EVDAT gets set. For a halfword read, memory 
bus data bits 00:15 are leaded into 16:31 of the MDR, and for a 
halfword write, bits 16:31 of the MDR are asserted on memory data 
lines 00:15. 

Outputs of the quad-D registers and their logical combinations 
generate Fullword (FW) and Read Fullword (RDFW). Gated Read 
(GRB) is generated from FRD when PDUA1 is active or HALTO is 
high. 

12. a LOCAL/SHARED MEMORY 

Local and shared memory are accessed over the same memory address 
and data buses. An access is initiated by activating an ERO 
line. Each memory has a dedicated ERO line - Local ERO (LERO) 
and Shared ERO (SERO), Sheet U. In addition, each memory has a 
dedicated busy line - Lccal Memory Busy (LMBSYO) and Shared 
Memory Busy (SMBSYO) controlled by the respective memory. The 
Data Unavailable (DUAO) line is common to both. 

LERO and SERO (Sheet li) can be activated by the processor, the 
Memory Address Translator (MAT), or by an EDMA device. 
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12.5 PROCESSOR-TO-MEMOBY 

Figure 12-2 shows waveforms for a processor-to-raemory operation. 
All processor accesses are to local memory unless Processor to 
Shared Bank Controller (PSBCO), Sheet 4, is active. On a 
processor-to-memory operation (PMMEJ11), if an EDMA bus operation 
IS not pending (HALTO high), the Enable MAT Access (ENMAAO), 
PSBCO, and LMBSYOA lines are inactive, and LERO is pulsed low by 
FER1 if the Change Write to Read line (CWRO) is high. If PSBCO 
is active, SERO is gated low by FER1. In either case, if CWRO is 
low, no FRO can be sent. 

If the processor must perform a MAT access of memory, ENMAAO 
active inhibits the CPU path to the ERO lines and enables the MAT 
path. Here again, PSBCO determines whether LERO or SERO is to be 
ga ted . 

Before an ERO line is pulsed, the processor has output the memory 
address and, in the case of a write into memory operation, the 
memory data. On a write to memory, DAWT1 has been decoded and 
the write line (WRTO) enabled. In addition. Load Write (LHRTO), 
Sheet 7, outnuts the memory data bits of the MDR to their 
respective MCS lines. For an even data halfword write (EDAT1), 
Load Halfword Write (LHWRTO) steers MDR bits 16:31 to MDS00:15. 

For a processor read from memory, MDSBO, MDHSA1, and MDLSA1 
(Sheet 7) steer the readout into the appropriate half or halves 
of the MDR. Memory Data Register low Clock and High Clock, 
(MDLCKO and MDHCLKO) toggle the MDR halves as a function of 
A1B11. MDR is loaded on the rising edge of HDLCKO and MDHCLKO. 
MDHCLKO pulses low for an FDFW, FBIR, or FEIR, and MDLCKO during 
an FEIR or GRD. Note that the MDR clocks are present until FDUA 
is reset. When FDUA resets, the memory operation decode register 
changes state and disables the MDR toggles. 

Periodically, the memory requires time to perform a refresh which 
IS under the control of the memory logic. The memory 
cycle-steals a refresh cycle by asserting its memory busy line. 
As long as a busy line is active, no access to memory is 
attempted. 

12.6 PROTOCOL LOGIC TO ACQDIBE THE EDMA BOS 

Bus occupancy on the EDMA is controlled by the EDMA Protocol 
Logic. Figure 12-3 shows the signals and nominal timing 
generated by the logic in response to a request for bus 
occupancy. The Extended Request (XREQO) line, common to all 
devices on the EDMA, is activated by a device that wants to use 
the bus. An active XREQO results in a QUEO which queues and 
synchronizes the requesting EEHA device to the protocol timing. 
Transmit Priority Chain (TPCO) is then sent. TPCO is connected 
to each device in a daisy chain fashion. A device that has not 
been queued sends TPCO to the next device on the bus. A queued 
device does not transmit TPCO. The EEMA device that has captured 
TPCC now must activate the local Memory Request line (LMRSQO) if 
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it desires access to local meirory; otherwise, the access will be 
interpreted as that for shared memory. The device that has 
captured TPCO is granted the EBMR only when the Start of 
Transmission (SOT) signal is received from the protocol loqic. 
When the device is finished with the bus, it signals the protocol 
logic by sending an End of Transmission (EOT) signal, not shown 
in Figure 12-3. 

The protocol logic is found on Sheet 6. 
parts ; 



It is saparated into two 



1. Three flip-flops (twc D and one J-K) toggled by 
oscillator, and 



an LC 



2. A quad-D register connected as a ring counter that is 
toggled by a separate L-C oscillator. 



1681 



XREQO 



QUEO — ►leousj 

— ••I 90 us I*— 



TPCO 



SOTO 



LMREQO 



"|*-120us-»r 



210 us- 
"1_ 



► 1 60 us i ^^ 

T" 



Figure 12-3 EDHA Ftotocol 



Each oscillator is adjusted for a nominal 60 ns period. 
12-U contains the waveforms fcr the protocol logic. 



Figure 



On power up/down, the C net of System Clear (CCLRO) inhibits the 
upper oscillator and forces the two D flip-flops clear. System 
Clear (SCLR1) (Sheet 8) forces FPC reset through Reset C (RESCO). 
This initialized state inhibits the lower oscillator and holds 
the auad-D register cleared. In the idle state, the clock inputs 
to all registers are low. 
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Figure 12-4 EDMA frotocol Logic Waveforms 



On XEEQO, the forced clear is removed from the D flip-fJops, and 
the upper oscillator is enabled. On the first rising edge of the 
buffered output of the oscillator, QUEO is enaJoled and terminated 
on the next rising edge and the enabling of the lower oscillator 
starts. The next falling edge sets FPC which gates TPCO. FPCO 
Qisables the upper oscillator, forcing the D flip-flops reset and 
removes the low from the clear inputs of the guad-D register. 
This register also changes state on the rising edge of the 
buffered oscillator output. TFCO is disabled when FPF is set 
SCTO IE gated when FPG is set and terminated by the cleared state 
of FPH. 
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The protocol logic returns to the idle state when RESCO qoes 
active. RESCO (Sheet 8) is pulsed low by the protocol or^cillator 
(PR0SC1) during the interval when FPG is set and FPD reset. A 
reset FPC disables the Icwer oscillator, holds the quad-Ds 
cleared, and allows another protocol sequence to start if XREQO 
is active. 

The width of TPCO is increased if an EOT has not been received in 
response to the previous SOTO to clear FEOT (Sheet 8). Hold 
Start (H0ST1) inhibits the transmission of SOTO (Sheet 8) if a 
burst mode to local memory is being executed; or if an EDMA 
device is waiting for an answer from memory 
I (FLADR+FLADRA )«FER D+DM ASEL«F ERD+EN ACSC ] . 

Test points are available for maintenance and factory use. 

F5 pull-up resistor = TPH, TPC, TPE, and TPF 
GRD = TPD 



NOTE 

TPC and TPD are normally strapped. 

12.7 EDMA BUS TRANSMISSIONS 

When the selected device has received an SOTO, it must output an 
address and a memory control field followed by a Load (LOADO) 
pulse. If the access is a read from memory, LOADO is accompanied 
by an End of Transmission (EOT). If the access is a write, EOT 
is not sent with the address LOABO; rather, after the address, 
the device outputs a halfword of data followed by a LOADO. On a 
halfword write, an EOT is sent with this LOADO. However, on a 
fullwcrd write, an EOT is not transmitted until the device 
outputs the second halfword, and then outputs a LOADO with EOT. 
(Refer to Figure 12-5). 

When a memory outputs a halfword readout, it also sends two bits 

to identify the responding memory, a parity error bit, and a 

memory malfunction bit. This is followed by an Answer (ANSO) 

pulse. On a fullword read, another halfword is sent, also 
followed by an ANSO. 
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Figure 12-5 EDMA to Memory 
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12.8 EDMA TO MEMORY 
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If the EDMA request is neither a read nor 
fullword write is indicated (FEFW1). With 



(EFWRT1) active, OEDCLKO is 
second data halfword LOADO, 
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FLDARE is synchronized 
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When CMASEL1 goes active, the 
modify the processor timing 
DKASEL1 and DMEZY1 (the latter 
skip; FDUSKP1 and FEED perfcrir 



skip logic comes into play to 
as described in Section 12.2. 
on Sheet 2) perform the first 
the second skip. 



For a write operation, DMASEL1 and FERDO enable WRTO to memory 

(Sheet i») and DMAWRTO (Sheet 7) tc output the EDMA MDR to the 

memory data bus (Sheet 7). An EDMA halfword operation to memory 
is signaled by EMAHWO (Sheet 5). 
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Figure 12-6 EDMA to Memory - Halfword Read 
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For a read operation, FEHC1 and FERCOA (Sheets 17 and 18) ste^r 
the I'lCS. This data register is loaded on the trailing edge of 
CLK1D during DDUA1 (DMA Data Unavailatle) via EEDCLKO and OEDCLKO 
(Sheet 7) lines to the £DMP. HER inp,ut. 

CLSO is asserted immediately after DMASEL1 goes high by DI1B2Y1, 
FBO, and FSCLK1 (Sheet 2). CISO directly clears FMREQ, FSOT, and 
th.? LHRQO latch. This signal also gates CLADO (Clear Address and 
Data flip-flops) (Sheet 7) tc clear FLADR, FLDARA and FLDAP8 If 
a Burst Read (ERTRDO) is not teing processed. 
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Figure 12-7 LM to EEMA Answer - Fullword Read 
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For a fullword read, EHDENBO is activated when FDA sets and DANS1 
is activated by FDB1 . These signals terminate when FDC sets; 
this enables OMEENBO. DAiNSI is again enabled when FDA resets. 
Beth CMDENBO and DANS1 are disabled when FDB clears. 

For a halfword read from an even memory address boundary, EMDEN80 
outputs the data to the EDMA device. On a halfword read from an 
odd boundary, OMDENBO enables the data to the EDMA bus. 

The oscillator is stopped by logic that examines the memory mode 
of operation and the state cf the counter. For a halfword or 
fullword read, FNOSCO is driven high when the last ANSO pulse is 
disabled. The J-K flip-floE that disables ENOSCO clears the J-K 
that began the sequence. The reset state of this J-K initializes 
the counter and the last J-K is forced to the clear state. 

A burst mode operation en the EDMA bus requires handshaking 
between the processor and the requesting device. This 
handshaking is performed over the LOADO and ANSO lines. The 
requesting device always sends LOADO and the processor sends 

ANSO. 

In a burst read mode and in response to ANSO, the device 
transmits LOADO to the processor to indicate that the device is 
ready to receive another fullword. If the device requires no 
additional data, it then transmits EOT to signal the end of the 
burst read mode. 

In a burst write mode, the processor transmits an ANSO to 
indicate that it can handle another fullword of data to store in 
memory. In response, the device transmits a fullword of data. 
Kith the last fullword to be written in memory, the device also 
sends FOT to signal the end of the burst write mode. 
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If a Burst Read (BBTRD) mode is decoded, CLADAO is inhibited froni 
being pulsed by ST1 (Sheet 7). As a result, FLDAR remains -set, 
still synchronized ,to the processor timing. During the first 
fullword read of the burst read, DDUA1 and CLK1F toggle FBFTRD 
set. At the same tine, ENAOSCO is enabled to output the first 
fullword of data to the device. When FDA sets, CLADAO is enabled 
to clear (FLADS) and disabled when FDAA sets. The fullword of 
data is transmitted to the device as for a normal EDMA fullword 
read. In response to ANSO, the device sends a LOADO to signal 
for another fullword read. If LOADO is not returned before the 
next meniory cycle becomes available, due to the fact that FLADR 
resetting is delayed, FLADR1 is still stored in the guad-D 
register (Sheet 2). DMASEL remains active and the next fullword 
is read from memory. During this access, fDRDY gets set to 
indicate that valid data resides in the EDMA MDR. Whenever FLADR 
is toggled set by the handshaking LOADO, ENAOSCO is enabled by 
FBRTREI0FLADRI0FDRDYI. On the last fullword transmission of a 
burst read, the device sends FCT which gets synchronized as FQEOT 
(Sheet 2) and changes the EEMA memory control field to a fullword 
read. 

The EDKA memory address register is incremented (ILDMAO) during 
burst modes on the trailing edge of DDUA1 after FSOT is cleared 
(Sheet 7). 



12.9 CLOCK STOPS 

Clock stops are used to inhibit microprocessor clocks for an 
event requiring more than one clock period. There are three 
types of clock stops that suspend different levels of processor 
functions. Destination clock stops (DSTOP) inhibit the loading 
of data into a destination register. ROM clock stops (RSTOP) 
inhibit the loading of a new raicroword into the ROM data register 
and prevent the CSAR address ftrom changing. Memory clock stops 
(KSTOP) stop all microprocesscr functions. DSTOP and RSTOP are 
forced active by HSTOP. Refer to Sheet 9 of Functional Schematic 
35-770D08 during the following breakdown of the signals causing 
DSTOP and RSTOP. 



MFAULTO Memory fault causes DSTOP to inhibit the 

loading of destinations after a memory fault. 
This condition remains in effect until the 
memory fault is serviced. 

BRANCHO Branch causes DSTCP to prevent the loading of 

random data into random registers. 

OPTSTFO Option step causes both DSTOP and RSTOP during 

operations with the High Performance 
Floating-Point Processor (HPFPP). Option stop 
remains active until the HPFPP operation is 
complete. 
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AflNRO This signal causes DSTOP during the second half 

of the R>: squared calculate address. This 
signal prevents the source string address 
contained in the shift register from being 
destroyed. 

Cf1fi20 This signal causes DSTOP and SSTOP during the 

calculate address of the RX3 or RI2 formats. 

lOSTOFO I/O operation in process stop. Both DSTOP and 

ESTOP arc made active until the I/O Sync is 
received, 

2IR0 This signal is generated during the beginning 

of the second part of the RX squared format 
address calculation and causes DSTOP to save 
the shift register contents. 

AMSTOFO/BMSTOPO Memory contention signal that causes DSTOP and 

RSTOP during the period of contention. 

EX2STF0 Stop generated during calculate address of an 

RX2 format instruction. This stop causes RSTOP 
and allows the location counter to be 
incremented to point to the next instruction. 

RX3STF0 RX3 format calculate address stop that causes 

RSTOP to reuain active. 

"^NTECO Counter net equal to zero. When the repeat 

counter is loaded, RSTOP remains active until 
the count is reduced to zero. 

GMATSTOPO This signal activates both DSTOP and RSTOP when 

the MAT needs to access memory. 

COMSTPO Communicaticn stop asserts DSTOP and SSTOP for 

loading into the communication hardware assist 
board . 

^OCNTu Causes a ESTOP for one clock period if repeat 

counter is loaded with a zero value. 
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12.10 INSTRUCTION REGISTER AND AUXILIARY INSTRUCTION REGISTER 

The Instruction Register (IB) is a 16-blt register that is loaded 
with the user-level instruction to be emulated. The IR is broken 
into three major segments. An 8-bit operation code ( QP CODE) 
defines the format (RR, RI, or RX) and an address location within 
the EROH on CPU-A. The DRCM address extracts the microprogram 
address of the emulation sequence. Two 4-bit fields are called 
the user general register destination (YD) and the user general 
register source or index (YS). These 4-bit fields select one of 
16 general registers on the CIU-B board. 

The Auxiliary Instruction Register (AIR) is a 12-bit register 
used during the RX squared format instructions.. (Refer to Sheet 
12 of 35-770D08.) The first eight bits are the operation 
modifier code. The remaining four bits are used by the 
microprogram as a data constant. The AIR may be examined by 
unloading the YSI field of the IR after the calculate address of 
an RX squared format. After reading the contents of the AIR, it 
is cleared. 



12.11 FORMAT DECODING 

Format decoding controls the operation of the calculate address. 
There are four basic formats of user-level instructions, 
register-to-register (RR), immediate data-to-register (RI), 
memory data to register (RX), and string manipulation (RX 
squared). The format type is decoded from the OP CODE portion of 
the IR. The 8-fcit OP CODE field is used to select a 4-bit word 
within the format ROM. The state of the four data outlines 
determines the format currently being ex-ecuted. The R1 1 format 
is implied by the default (all four outputs inactive) of the 
format ROM outputs. The format ROM output that indicates an RX 
format is further decoded into three RX formats: RX1, 3X2, and 
RX3. The state of HDR bits 00, 01, and the RX format ROM output 
selects one of the three RX formats. 

12.12 CALCULATE ADDRESS 

The calculate address is initiated by a microprogram specified 
Instruction Read (IR). The calculate address logic resolves the 
Instruction Read (IR). The calculate address logic resolves the 
format requirements of the current user instruction being 
executed. At the conclusion of the calculate address, the 
following conditions exist, depending on the selected instruction 
format : 



RK The Shift Register and the MAR equal the contents 

of the general register specified by the YS field. 

KI1 The Shift Register and the MAR contain the 32-bit 

data resulting from the addition of the contents 
of the general register specified by the YS field 
and the sign extended least significant 16 MDR 
bits. 
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PI2 



The Shift Register (SR) and the MAR contain the 
32-bit data resulting from the addition of the 
contents of the general register specified by the 
YS field and the full 32 bits of the MDR. 



RX1 



RX2 



The Memory Address Register (MAR) and the SR 
contain the program address of the second operand 
data contained in mesory. This address is the 
result of adding the sign extended least 
significant 16 bits of the MDR and the data 
contained in the general register specified by the 
iS field. 



The 
the 
program 



MAR and the SR contain th-e program address 
second cperand data contained in memory. 
' " ^ ^- .L -. _ adding 




of 
The 
the 
e 
6 
f 
e 



EX 3 



The MAP and the SR contain the program address of 
the second cperand data contained in memory. The 
program address is the result of adding the 
contents of the general registers 
ys field and MDR bits 4:7 
significant 20 bits of MDR, Bits 
are undefined. 



specified by the 

and the least 

0:19 of the SR 



RX Squared 




squared. The _ , 

result of addition in the 
or RX3. 



e 
s 

_.._ _^ ^he RX 

e address contained in the MAR is the 
'"■""" '" "■" " same method as RX1, RX2, 



The microword contained in the RD register during the calculate 
address is an Add operation. The SR is the destination. The 
general register specified ty the YS field is the A bus source, 
and the MDR is the B bus source. Instruction Read and MDR sign 
extend are also specified. The MAR is forced to be a destination 
during calculate address. 

Figures 12-8 through 12-15 are examples of the logic sequences 
during calculate address. All the figures show examples when 
there is no memory contention. The microprogram anrd the 
calculate address are suspended as required (MSTOPO). Refer to 
Sheets 10 and 11 of 35-770D08 during this description. 
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Figures 12-8 and 12-11 depict the sequence required for BR, PX1, 
or PI1 formats. Figure 12-12 differs in that the fullword 
instruction (RX1, SI1) starts on a halfword boundary and must 
therefore initiate two memory cycles to fetch the reguir?d 32 
bits. GGDIR1 becomes active when the microword specifies an IR 
and If no repeat counter operation is in progress or no 
interrupts were queued during the previous instruction execution. 
The next CLK 1 causes a memory read to the address specified by 
the Location Counter (LOG). The LOC is incremented (ILOC) at the 
trailing edge of CLK1. The ALIR1 flip-flop is direct set during 
CLK1. This allows the IE to te loaded when the memory data is 
available (DUAO). The FINR1 e^nd CAF1 flip-flops are set at the 

CLK1. The! format of the instruction 
contents of tihe IR (if it is an RX format) 
The instruction format determines if DISAO 
Disable the A Source (DISAO) is active on RX 



trailing edge of 
determined by the 
MDR bits and 1. 
DISBO is active. 



IS 

and 
or 
or 



PI formats if the YS field of the IR is zero. When the YS field 
is zero, no index value is to be added. When DISAO is active, 
the A bus source data is forced to be inactive. This results in 
the MCE being added to zero. ' RR format instructions disable 
DISAO. The YS field equal to zero is a valid A bus source for RS 
instructions. Disable the B Source (DISBO) is made active by the 
RR instruction format. The FtR is specified by the microword +-o 
be the B source data. The MOP is invalid for RR instructions. 
DISBO forces the B bus data to be inactive. The contents of the 
general register by YS are added to zero. The LOC is incremented 
(ILOC) on the first clock after CAP1 is set by FCP1 if the format 
is not RR. FCF1 ensures that ILOC occurs for only one clock 
period. 

In Figure 12-11, in addition to the previous description, GSIRO 
becomes active on the same CLK1 that FINR1 sets. GSIRO indicates 
that a second read is initiated. The data contained in the MDR 
is not valid until the second read, when memory data is 
available. The calculate address is suspended until the MDR is 
valid. The GDIRO signal is inhibited by the RR format decoding. 

The final CLK1 of the calculate address loads the SR and MAR with 
the result of the microinstruction Add operation. The CSAR is 
loaded on the leading edge of CLK1 with an X'007' if a memory 
fault occurred during the calculate address or if the instruction 
in the op-code is not an exercised option; e.g., HPFPP. If no 
memory fault exists and if the instruction is legal, the D1 
address vector, as selected by the op-code data, is loaded into 
the CSAR. 
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The Length Counter (Sheet 11) is incremented each time the LOG is 
incremented. This provides an instruction length count at the 
conclusion of calculate address. The length counter is cleared 
at the beginning of each instruction read. 
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IR IN MICROWORD 

RAR = 000 IF NO INTERRUPT 



RAR = DROM VECTOR 
ADDRESS OR X'007' 

SR,MAR = YS IF RR OR 
MDR IF RX1/RI1 



/ YS + 
I 100 k 100 I [ 




FORMAT OF INSTRUCTION 

\ 



I LOCO 



X 



+ 2 



/ 



■T r 

*^4 IF RX1 ' 



DISAO 



ACTIVEIFYS = 0, EXCEPT 
IF RR FORMAT 



T "T 



DISBO 



ONLY IF RR FORMAT 



I 



DSTOPO ] 

RSTOPO [ ALL STOPS ARE INACTIVE 

MSTOPO ) 

Figure 12-8 BR, RX1, or RI1 Format (Instruction on 
a Fullwcrd Boundary) 
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RAR=000 IF NO INTERRUPT 
IR IN MICROWORD 



RSTOPTO INCREMENT LOG 

RAR = DROM VECTOR 



SR, MAR = YS 
+ MDR + 
NCREMENTED 
LOC 




FORMAT OF INSTRUCTION 



X 



VALID 



I LOCO 



\ 



+ 2 



\ ' r 



RX2STP0 



DISAO 



RSTOPO 



MDREO FORCES THE OUTPUT OF 
THE ADDER (MDR + LOC) 



J~ 



MSTOPO 
DSTOPO 



INACTIVE 



Figure 12-9 EX2 Format (Instruction on a Fullword Boundary) 
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RSTOP + DSTOP TO 
LOADMDR 16:31 



SR.MAR = X2 + 
MDR + MAR- 




DSTOPO 



~L 



J I r 



RSTOPO 



\ 



MDREO 



A r 



RX3STP0 



ACT I VE ONLY IF RX3 FORMAT T 

I r 



MAR + MDR 



Figure 12-10 BX3 or RI2 Format (Instruction on a Fullword 
Boundary) 
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RAR =000 IF NO INTERRUPT 
IR IN WIICROWORD 



RSTOP MDR 
INVALID 



SR + MAR ■■ 
YS + MDR 




DISAO 



GSIRO 



RSTOPO 

MSTOPO 
DSTOPO 



INACTIVE 



Figure 12-11 EI1 or HX1 Fcxmat (Instruction on a Half word 
Boundary) 
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IR INMICROWORD 



RAR = 000 'F NO RAR = DROM VECTOR 

INTERRUPT RSTOP TO INCREMENT ADDRESS OR X'007' 

LOC AND FETCH 

SECOND HALFWORD 



FORMAT OF INSTRUCTION 



DC 



VALID 



I LOCO 



DISAO 



\ -' / \ " r 

r 



ACTIVE IF YS = 



RX2STP0 



\ 



J 



GSIRO 



J 



RSTOPO 



MDREO FORCES THE OUTPUT OF THE 

MDR ADDER (MDR + LOC) 



DSTOPO 
MSTOPO 



INACTIVE 



SR + MAR = YS 
+ MDR + 
INCREMENTED 
LOC 




r 



Figure 12-12 RX2 Format (Instruction on a Halfword Boundary) 
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'J 

o 

W 

o 

'J 



MDREO 



\ 



ACTIVE ONLY IF RX3 FORMAT 



{MDR + MAR) 



/ 



Figure 12-13 BX3 or RI2 Format (Instruction on a Halfword Boundary) 



SR+MAR=YS+MDR 

(SOURCE STRING r-START SECOND RX CALCULATE ADDRESS 

ADDRESS) \ MAR=YS+MDR DESTINATION STRING ADDRESS-^ 



'1 ^ 




FORMAT OF INSTRUCTION 



I LOCO 



\ 



+2 



/ 



\ 



A 



+6 



DISAO ACTIVE ONLY IF YS=0 



CASTOPO 



RSTOPO 



+8 



J 



DSTOPO 
MARSTP1 



J 



1 



Figure 12-1U RX Squared (EXX) Format (RX1 Followed by SX1) 
(Instruction Starts on a Fullvord Boundary) 
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;F1AR=000 IF NO INTERRUPT 

pASR.YS.MDR, 
IR INMICROWORDr\ [eXUR 

. 150 
MCLKl I 100 K ( — *t\ 100 h 350 



ERO 



DUAO 
ALIRl 



FINRl 



CAPl 




-SH+MAR=YS+MDR START SECOND CA LOAD MOR 16:31—7 'VRAR=OROM VECTOR ADDRESS 

MAR=YS— 7 / \ ^MAR=X2+MARtMDR 



INSTRUCTION REGISTER 
AND MOR DATA 



21R0 
BL1R1 



AFINRI 



FORMAT OF INSTRUCTION 
I LOCO \ *2 




100 I 160 I 100 




INSTRUCTION REGISTER 
AND MOR0:16 DATA 



^ 



i 



1 ±_j\-_ji___r 



\^ 



DISAO 



ACTIVE ONLY IF YS-0 




Figure 12-15 EX Squared (BXX) Fornat (RX1 Followed by BX3) 
(Instruction Starts en a Fullword Boundary) 
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12.13 REPEAT COUNTER 

The repeat counter (Sheet 11) is a 6-bit down counter which 
provides the ability to repeat a microinstruction up to 64 times. 
This is accomplished by leading the counter with the complement 
of the data on the S bus. Cnce the counter is loaded, RSTOPO is 
forced active by CNTEOO until the counter is empty. The 
counter's count is decremented by one for each CLK1F if MSTOP and 
OPSTOFO are not active. 



12.14 B BUS MULTIPLEXORS 

The B bus multiplexors on the CPU-D (Sheet 14) provide the B 
source information when I/C, LENGTH, YSI, or YDI is specified by 
the microinstruction. The contents of the AIR and either LENGTH, 
YSI, or YDI are provided cnce after an RX squared format 
calculate address has occurred. After the AIR has been read, it 
is cleared and then provides the inactive data bits 16:27 for 
LENGTH, YSI, and YDI. The itost significant 16 bits of the 32-bit 
CPU-D B bus source are supplied by the CPU-B board as inactive 
data bits. 



12.15 I/O SYSTSH 

The I/O system provides the ability for the microprocessor to 
commuricate with devices external to the processor. These 
devices and their controllers are connected to the I/O 
multiplexor bus. Pefer to Sheet 13 of 35-770D08 during this 
description. The I/O multiplexor bus consists of a 16-bit 
bidirectional data bus and nine control lines. 

Figure 12-16 shows an example of an I/C output operation. This 
sequence applies to the device addressing (ADRS), transmission of 
data to the device (DA), and transmission of command data (CMD). 
When a microinstruction specifies I/O as a destination, lOSTOPO 
becomes active. lOSTOPO causes RSTOPO (Sheet 9) which suspends 
the microprogram. This is necessary tc hold the data on the I/O 
bus until the operation is coitplete. The trailing edge of the 
first MCIK1 causes FDATO to become active. FDATO enables the I/O 
data bus transceivers and the data on the S bus is placed on the 
I/O multiplexor bus. The next MC1K1 causes FCOUT to become 
active. FCOUT causes the I/O output control line, selected by RD 
bits 29, 30, and 31, to become active. When the I/O comtrol line 
becomes active, the device, if selected, responds with SYNO. The 
first leading edge of MCLK1 after the receipt of SYNO causes the 
BSYNG (13K2) flip-flop to set. On the trailing edge of the MCLK1 
causing BSYNO to set, FSYNO sets. When FSYNO becomes active, 
lOSTOPO becomes inactive, allowing the microprogram to continue. 
The trailing edge of the MCIK1 following the setting of FSYNO 
causes FCOUTO and FDATO to reset, completing the operation. 
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I/O OPERATION SPECIFIED 
IN MICROWORD 




FSYNO 



WAIT FOR I/O SYNC 



Figure 12-16 I/O Output Operation (ADRS, DA, CMD) 



Figure 12-17 is an exaniEle of an 
sequence shown applies to request for d 
for data from the selected device (ER), 
(TACK). When a microinstruction spec 
lOSTOFO becomes active suspending the m 
is received from the selected device. 
edge of MCLK1 after lOSTOPO becomes act 
received data through the data transcei 
responds by causing SYNC to be active, 
data from the device is valid on the 1/ 
edge of the MCLK1 following the receip 
flip-flop (13K2) to set. On the traili 
BSYNO sets, FSYNO sets. When FSYNO 
becomes inactive, allowing the micr 
clock following the setting cf FSYNO 
clock for the input I/O operation. 
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The acknowledge interrupt control has four outputs. These 
used for the four possible I/C interrupt priority levels. 
TACK lines are controlled by PSW27 and PSW26. When COMM is 
device to be acknowledged, lACKOO is forced regardless of 
state of PSW27 and PSK26. 
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CLK1 



I/O OPERATION SPECIFIED 
IN MICROWORD 



LOAD I/O DATA 
INTO DESTINATION 




FSYNO 



Figure 12-17 I/O Input Operation (SR, DR, TACK) 



12.16 MNEMONICS 

The following is a list of the mnemonics found on the CPU-D 
board. The 35-770E08 schematic location and a brief description 
of each signal are provided. 



MNEMONIC 

ACLRO 

ABRSO 

ADVO 

AFINR 

AIR00:11 



MEANING 

A clear signal en power up or down 

Address control line for I/O bus - 
selects specific I/O controller 

A device signal which defeats the 
ESTOP caused by TRAPO from CPU-A 
Test Aid 

Auxiliary instruction read flip-flop 
- used during second RX format 
of RXRX instruction 

Auxiliary instruction register - 
bits 00:11 contain second RX format 
op-code and YD fields 



SCHEMATIC 
LOCATION 

2H1 

13D5 

9D1 



10D2 



Sheet 12 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

AIRQO Auxiliary instruction register queue - 10L4 

allows AI8 tc lead second RX informa- 
tion 

'^I^IRO A load instruction register flip-flop 10M5 

signal - defines the loading of IR 
as opposed tc the AIR 

ALIRCKO Auxiliary IS cloclt 10K5 

AMDR001 Auxiliary HDP tits use no instruction 3M7 
AMDR011 decoding for calculate address 3M8 

AMDRCKO Auxiliary MDK clock for loading the 7J5 

TfS field 

AMSTOFO A memory stop - inhibits MCLK, RCLK, 9F4 

DCLK 

ANSO Answer - ED»1A bus control sequel 8K7 

generated when either local or shared 
memory is read from 

ASEL1 Select line for CPU-D board B bus 1UH9 

source data 

A1E10 A timing pulse generated from CPU 9L4 

clock generator logic 

A1B11 A timing pulse generated from CPU gm 

clock generator logic 

"^IBIIA A timing pulse generated from CPU 9L4 
clock generator logic 

R161J311 E bus signals Sheet 14 

BCLRO B clear signal on power up or down 2H2 

BCNTO Board control signal - use to load 13C6 

data into the communication option 
board. 

BLIP B load instruction register flip-flop 10M5 

- defines the lead time for the AIR 
as opposed tc the IR 

BMSTOFO E memory stop signal inhibits MCLK, 9F5 
RCLK, DCLK 

BfiANCHO Branch - decoded from microcode 9G1 
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MNEMONIC MEANING 

^^STO Burst mode decoded from EDMA bus - 

defines EDMA mcde of data transfer 
where more than one halfword is 
transferred 

^^TDI Burst read aicde decoded from EDMA bus 



SCHEMATIC 
LOCATION 

^N8 



*^CLRO C clear signal on power up or down 



5J6 



BWRT1 Burst write mode decoded from EDMA bus 5J7 

•^^CLKI Calculate address clock - allows 10M7 

either the exit from calculate address 
or the second FX fetch in RXRX format 

^^^^ Clear auxiliary instruction register 12KH 

flip-flop - clears the AIR so that 
JJ-bit sources dc not continue to 
display the AIR 

Cf^^f^O Calculate memory address - used by 10G4 

the CPU-C to cause the MDR adder to 
use the MAR rather than LCC 

CAP'' Calculate address part 1 - used by all 10G2 

formats of instructions. Calculate 
address is ccmcleted on all 32-bit or 
less length instructions. 

CAP2 Calculate address part 2 - used by 10G4 

«8-bit format instructions 

CAR261 A carry line fcr the EEMA MAR 15J6 

CASTOPO Calculate address stop - while active, 10K6 

the processor is suspended in calculate 

address. 



2H2 



CLATAO Clear address and data registers for 7H1 

EDMA to memory 



13H7 



CLFERO Clear flag register 

CLK1 Nonstoppable processor clock 9N5 

CLK1A:1F Nonstoppable processor clock Sheet 9 

CLRDYO Clear ready flip-flop 7E1 

d-SO Clear local memory request and start 7D2 

flip-flops 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

CLSTAO Clear KAT status register 7F8 

CLSTO Clear FSOT 2M8 

CHDO Command control line for I/O bus - 13E6 

define when data on the I/O bus is 
for command information 

CMP20 Calculate address memory read half- 10G5 

word - during calculate address of 
ua-bit formats, a third halfword 
must be fetched. 

CNTEO Count equal to zero - use to inhibit 11R7 

a specified instruction read until 

the microcode counter on the CPU-A 
has been completed 

COMMO Communication ifcdule - decode of E 12EU 

field. Data en the S bus is gated into 
the I/O bus and loaded into the 
communication hardware assist board. 

COMSTFO Communication stop - causes an RSTCP 13D2 

and inhibits the microcrcgrara 

CWRO Change write memory to read memory UG6 

CYDO Clear YD field of the instruction 12E3 

register - decoded from the E field 
of the microinstruction 



DO00:150 I/O data bus Sheet 13 

DRO Data available control line for I/O 13E6 

bus - validates data on the I/O bus 
being sent tc the devices 

DANS1 Answer to EDNA bus 8H5 

BAWT1 Data write into memory 6D3 

DCLKO Destination clock 9N8 

DCLBO D clear signal on power up or down 2H1 

DDUAC EDMA data unavailable 4N2 

DISAO Disable A source data - used during 10G8 

calculate address to inhibit A source 
data when YS is equal to zero 
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MNEMONIC 
DISBO 



DI SEXTO 

DL081: 171 
DL181 :291 
DL301 

DMA000:030 

DMA0U0:150 

DMA16C:170 

DMABZ1 

DHAHWO 

DMALM1 

DMARSC 

DKASEl 

DMASM1 

DMAWETO 

DMEMO 

DMXO8O1I5O 
DOITG 

DOSCO 

DEO 

DRFAULTO 



MEANING 

Disable B source data - used during 
calculate address to inhibit HDR data 
when it is inccmplete or when an RH 
format is executing 

Disable sign extension - disable the 
MDR sign extension during calculate 
address 

EDMA MAR output - after buffering, 
these drive the LMA bus. 



EDMA bus lines 

EDMA bus lines 

EDMA bus lines 

DMA busy 

EDMA halfword node 

DMA to local memory 

EDMA read and set - memory reads 
addressed location B EDMA and then 
restores the AW with the MSD bit set. 

EDMA select flip-flop 

DMA to shared memory 

EDMA write 

Decoded microinstruction memory 
operation 

EDMA bus lines 

Allows the MAR to be loaded during the 
calculate address of RXRX format 
instructions 

EDMA oscillator for memory to EDMA 
control logic 

Data request control line for I/C 
bus - validates data on the I/O bus 
to be loaded into the processor 

Decoded reset fault 



SCHEMATIC 
LOCATION 

10D5 



11H2 



Sheet 


15 


Sheet 


16, 


15B9 




Sheet 


15 


Sheet 


16 


5A9 




2M7 




5H8 




2K7 




5H9 





2N6 
2K7 
7R8 
i»F7 

Sheet 15 
10M7 

5F1 
13D6 



12E5 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

DSTOtO Destination stop - inhibits the 9L1 

system clock from loading a destina- 
tion. DCLK is stopped. 

DUAO Data unavailable control line from UB2 

local memory - while this signal is 
active, the data on the memory bus 
is invalid. 

ED001:151 Tristate output of EEMA MDR and Sheets 17, 

input to EEMA transceivers 

EDAT1 Even data halfword memory operation 6DU 

EEDCLKO EDMA even data register clock signal 7N5 

FFLDENO E field enable 14F9 

EFWET1 EDMA fullwcrd data write 2N4 

EMDENEO Enable even half of EDMA data 8G1 

register 

EMDR00l!l51 EDMA MDR outputs used for driving Sheet 17, 
EMDR161 the MDS bus Sheet 18 

ENACSCO Enable oscillator for memory to 5H3 

EDMA data transmission 

ENCE1 Noncorrectable error from memory on 10D7 

an EDMA memory access 

HNEXCO Enable external oscillator - for 9J7 

maintenance purposes 

ENMAflO Enable MAT access 4G6 

ENXCVPO Enable transceivers for a processor- 8H2 

to-EDMA transceiver 

ECTO End of transmission control line in 8H8 

EDMA bus protocol 

EED1 EDMA read 5G7 

EVDAT Even memory data operation for CPU 6G4 

flip-flop 

EXOSCC External oscillator connection - for 9F9 

maintenance cnly 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

FADV1 Advance flip-flop output in clock ^E2 

single-step control 

FAULTO Lights the FAULT lamp on the system 12G5 

control panel 

FB The B flip-flop of CPU clock generator 9J5 

FBIR Instruction read flip-flop indicating 6G1 

an instruction fetch on a fullword 
memory address boundary 

FBRTEE Purst read flip-flop 5M6 

FBRWRT Burst write flip-flop 5H8 

FCIN Input control flip-flop for I/O 13A5 

operation 

FCOMM Communication itcdule flip-flop for 13C3 

I/O operation 

FCOUT Output control flip-flop for I/O 13H5 

operation 

FDA Flip-flop used for generating memory Sheet 5 

to EDMA bus signals 

FDAA Flip-flop used for generating memory Sheet 5 

to EDMA bus signals operation 

FDAAO Auxiliary FA used in the memory to 5L2 

EDMA control 

FBAT Data control flip-flop for I/O 13Ka 

operations - data on the S bus is 
transmitted into the I/O bus. 

FDB Flip-flop used for generating memory Sheet 5 

to EDMA bus signals 

FCC Flip-flop used for generating memory Sheet 5 

to EDMA bus signals 

FDECT Detected end of transmission flip-flop 2C9 

used in burst read from local memory 

FDRDY Data ready flip-flop used for look- SLK 

ahead in burst read from local memory 

FDUA Data (from local memory) unavailable UE2 

flip-flop 
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MNEMONIC 
FDUEKF 

FEFW 
FEIE 



FENCE 

FFOT 

FIR 

FEED 

FINR 

FLADE 

FLADRA 

FLADEE 

FLMBQ 
FMEEQ 
FN CEO 

FGIR 



FPA 

FPB 
FPC 
FPD 
FFE 
FPF 
FFG 



MEANING 

Eata unavailable skip flip-flop - 
causes an added 50 ns en the up time 
of CLK1 

EDMA fullword flip-flop 

Even address instruction read flip- 
flop - used when instruction read 
is started on a halfword boundary; 
suppressed on EB formats 

The flip-flop that stores state of 
EffCEl on an EDMA access of memory 

End of transmission flip-flop 

Early read flip-flop 

EDMA read flip-flop 

Instruction read flip-flop 

Lead EDMA address flip-flop 

load first halfword of EDMA data 
flip-flop 

Load second halfword of EDMA data 
flip-flop 

Local memory request flip-flop 

Memory reauest flip-flop 

Noncorrectable error flip-flop 
Indicates a detected multiple error 
during a processor memory read 

Odd address instruction read flip- 
flop - used when an instruction read 
occurs on a halfword boundary. Second 
halfword is feteched when FEIE is set. 



SCHEMATIC 
LOCATION 

aE3 



5G8 
6G2 



7ff2 

6K8 

QJ5 

5G6 

10G1 

2J4 

2M5 

2Ni» 

2G8 
2Da 
10G6 

6G2 



EDMA protocol generating flip-flops 



Sheet 6 



12-38 



47-022 E07 



MNEMONIC 
FPPFO 



FQEOT 


FPD 


FS^LKI 


FSOT 


FSYN 


FTIT1 



FW1 



MEANING 

Primary power fail - this signal is 
generated on the CPU-A board and is 
used to generate an I/O device status 
bit during sense status. 

EOT queued for burst read to memory 

Memory read operation flip-flop 

Skew clock flip-flop 

Start of transmission flip-flop for 
EDMR to local memory 

SYNC flip-flcp for I/O operations 

When active, causes an HSTOP in order 
to provide the ability to single step 
through the microprogram 

Fullword memory operation flip-flop 



SCHEMATIC 
LOCATION 

13G6 



2G7 

6G2 
9F6 
2FU 

13L5 
93 3 

6H1 



GBRANCHC 

GCATO 

GDIRO 



GENMAA1 

GEOT 

GGDiei 

GKATSTOPO 

GRDO 

GSIRC 



Gated branch 

Gate data from S bus to I/O bus 

Gated decoded instruction read - this 
signal is generated on the CPU-A. When 
active, it indicates the attempt to 
initiate an instruction read cycle. 

Gated enable MAT access 

Gated EOT signal 

GDIPO is inhibited if the repeat 
microinstructicn counter is not zero. 

Gated MAT step 

Gated memory read 

Gated second instruction read - 
queueing of the requirement for a 
second memory read when the instruc- 
tion fetch is en a halfwrod boundary 



9G1 

13K7 

10A1 



4J6 


8M8 


10D1 


4ja 


6L3 


6N2 



H A LTD 
H0ST1 



Halt honoring processor memory request 2K5 
Hold EDMA protocol oscillator stopped 8N2 
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SCHEMATIC 


LOCATION 


12E3 


7N4 


10C7 


12J8 


13N1 



MNEMONIC MEANING 

I'lO Increment MAE ty 4 - an E field decode 

ILDMAO Increment or load EDMA MAE 

ILOCO Increment LOC - this signal occurs 

during the calculate address sequence. 

If»AE Increment MAB ty 4. 

INHFSO Inhibit false SYNC test point - dis- 

ables the generation of the I/O false 
SYNC escape 

10161:311 10 data bits received from multiplexor Sheet 13 

bus 

IC0P1 I/O operation has been specified by 13K5 

the microinstruction. 

lOSTOFO 10 Ptop to inhibit RCIK - prevents the 13L6 

microinstructicn from changing during 
I/O operations 

IFD001:151 Instruction register input data lines Sheets 3, 12 

that represent the CF CODE, YD, and YS 
fields 

If'XXO Used in the calculate address logic to 10N2 

inhibit the end of the calculate address 
sequence on the first format completion 
cf an RXRX fcrmat instruction 

LCCTRO Load repeat counter 12N8 

LDICO Load I/O 12N9 

LDKAIO Load EDMA MAB 7M3 

LEN271:301 Length register bits 11N2 

LERO Local memory early read 4N8 

LFLRO Load flag register 12L7 

LHWRTO Enables multiplexor to output 7N9 

MDS16:31 to MDS00:15 for a write 
even halfword 

LINC1 Length increment for length register 10M9 

LIB1 Load instruction register 10R5 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

LIRCK1 IR clock to load op-code 10A3 

LMA080:310 Memory address bus lines Sheet 15 

IMBSYO Local memory busy 4J2 

LMDR1 Load memory data register 12N9 

LMREQO Local memory request 2A4 

LOADO EDMA bus load signal for address or 8K7 

data 

LPSTBO Load process segment table descriptor 12E1 

LSSTDO Load shared segment table descriptor 12E1 

LWRTO Load write - enables the multiplexors 7N8 

to drive MDS00C:310 to local memory 

LKDIO Load YD immediate - RD decoding of the 12M9 

destination field that implies that the 
YD portion of the IR is loaded 

LYSIO Load YD immediate - RC decoding of the 12E5 

E field that causes the YS field of the 
IR to be loaded from the least signifi- 
cant 4 bits of the S bus. The register 
specified in the destination field of 
the microinstruction is also loaded. 

MARSTF1 Memory address register stop 9L1 

MATSTCPO MAT stop 4G4 

MCLKO Memory clock 9M8 

MDHCLKO MDR clock for MDR00:t5 73U 

MDHSA1 Memory data register high (even) 7E3 

select line for inputting to the MDR 

MDLCKO MDR clock for MDR16:31 7J6 

MDLSA1 Memory data register low (odd) select 7E3 

line for inputting to the MDR 

MDREO Memory data register adder enable - 11J7 

generated for the CPU-C board during 
calculate address 

MDS000:150 Memory data bus Sheet 17 

MDS160:310 Sheet 18 
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SCHEMATIC 

MNEHCNLC MFANING LOCATION 

'^I^SBO Memory data register select line for 7E2 

inputting to the MCS 

MFAUITO Memory fault indicates that a HAT, 9G1 
NCE, or alignment fault interrupt is 
pending. DSTCP is forced active until 
the interrupt is serviced. 

M0PCLK1 MSTOP or OPSTOF clocK 11K8 

MREAD1 Memory read 6D2 

MSBCO MAT to shared tank controller 4G7 

MSTOPO Memory stop 9H4 

f^'CEO Noncorrectable error from memory 10A6 



NOC^fT0 No repeat counter operation 



12-42 



11Ra 



7N7 



OEDCLKO Odd EDMA MDR clock 

OMDENEO Odd EDMA MDR enable to EDMA bus 8F2 

CPTSTEO Option stop - this signal is gener- 9H3 
ated by either the WCS or KPFPP options 
to inhibit the microprogram during 
their operations. 

02CO Oscillator - buffered output of the 9L8 

20 MHz crystal or the external 
oscillator divider flop 



PA301 Program address bit 30 

PDUA1 Processor data unavailable 



4B6 
4M1 



Pf^EHI Processor attempt to initiate a memory 4D8 

cycle 



PE0SC1 Protocol oscillator 

PSBCO Processor to shared bank controller 



6M9 
4G7 



P^^I'"'^ Processor selected for memory oper- 2N5 

a tion 

PSW181 Program status bits 18, 26, 27 10A7 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

PSW261 Program status bits 18, 26, 27 13B5 

PSW271 Program status tits 18, 26, 27 13B5 

QUEO Queue control -iine of EDMA protocol 6N5 

RCLKO ROM clock - this clock is inhibited by 9N8 

FSTOP and, when stopped, the micropro- 
gram stops, 

RD001 BCM data register data bits forming 6A2 

the microinstruction 

RD011 ROM data register data bits forming ^B5 

the microinstruction 

RD021 ROM data register data bits forming 4B6 

the microinstruction 

EB031 BOM data register data bits forming 12A7 

the microinstruction 

RD0U1 ROM data register data bits forming 9G1 

the microinstruction 

RB051 ROM data register data bits forming 9G1 

the microinstruction 

ED121 ROM data register data bits forming 12J9 

the microinstruction 

RC131 ROM data register data bits forming 12J7 

the microinstruction 

RDItil ROM data register data bits forming 12J7 

the microinstruction 

RD150 ROM data register data bits forming 12J7 

the microinstruction 

RD161 ROM data register data bits forming 1UD8 

the microinstruction 

RE2U0 ROM data register data bits forming 14D8 

the microinstruction 

RD251 ROM data register data bits forming 12E7, 12E8 

the microinstruction 

RD261 ROM data register data bits forming 1UD7 

the microinstruction 
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MNEMONIC MEANING LOCATION 

^1^271 EOM data register data bits forming 1407 

the microinstruction 

ED281S311 BOM data register data bits forming 

the microinstruction 

RDAX081:151 Received data lines from EDMA 
PDAT001:151 transceivers 

RDATiei:171 

RDFWO Read fullword 

R£SCO Reset C flip-flop of EEMA protocol 

logic 

RFAULTO Reset memory fault interrupts 

KI20 Format POM output that indicates that 

the current op-code in the IR is a 
tl8-bit immediate instruction 

RI2RX31 Format decoded signal that indicates 

that a U8-bit format instruction is 
being processed (EI2 or RX3) 

f'MSRI Read MAT status register 

^■^'^ Register-to-register user instruction 

FSTOPO ROM step 

SX21 RX2 user instruction format 



HX2STF0 



SX31 RX3 user instruction format 



SCAF11 Set calculate address part 1 - causes 

the CAP1 flic-flop to be set 



^2-^^ 



12A6, 


12A- 


Sheet 


15 


Sheets 


: 15, 


5A9 




6M2 




8F6 




12H6 




11F3 





11H5 

7C6 
11H1 
9L3 
11H5 



RX2 user instruction stop - this stop 10N1 
allows the LOG to be incremented for 
the calculate address. 



11H4 



HXXSTCPO RX squared format instruction stop 11H3 

S161:311 S bus bits 16:31 Sheet ^H 

SAFINF1 Set A instruction read flip-flop 10A2 

22291 Set bit 29 - this signal, when active, 13F7 

causes bit 29 cf the sensed I/O status 
to be set. 
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SCHEMATIC 
MNEMONIC MEANING LOCATION 

SCLK1 Skew clock - delayed system clock. 9N6 

This clock starts 50 ns after CLK1. 
While CLK1 is stretched during its 
up time, SCLK1 is stretched during 
its down time. 

SCLRO System clear 2D2 

SDFF1 Set data flip-flop 13K2 

SEEO Shared memory early read 4N9 

SMBSY1 Shared memory tusy ?G8 

SOTO Start of transmission control line of 6R7 

EDMA protocol 

SRO Status control line for I/O 13C6 

SRXX1 Set RX squared format instruction - 11H1 

causes the calculate address logic 
to be queued for RX squared format 

STB1 Strobe lUjg 

SVG Set overflow caused by the I/O system 13N6 

when a false SYNC timeout occurs 

SYNO SYNC control line of I/O - response 13M1 

from selected device to any I/O control 
line activation 

TACKOOO Transmit acknowledge level 13A9 

TACK010 Transmit acknowledge level 1 13A9 

TACK020 Transmit acknowledge level 2 13B9 

TACK030 Transmit acknowledge level 3 13B9 

TPCO Transmit priority chain line of 6N6 

EDMA protocol 

TRAPO Signal generated by the CPU-A on 9A3 

board test aid - this signal causes 
MSTOP which steps the microprogram. 

ULICO Unload I/O decoded from the destina- 1UG6 

tion field of RC 

ULYSJO Unload YSI ^^^9 
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MNEMONIC 
UMDE1 

WRT 
X20 



XREQC 
YD081 

YD091 

YD101 

YB111 

YDCLKO 

YDM10 

YDP10 

YS01 
YS11 
YS21 
YS31 



MEANING 

Unload processcr MDR decoded from the 
destination field of the micro- 
instruction 



SCHEMATIC 
LOCATION 

UH7 



Write in memcry line hks 

This signal is generated during the 10H3 
calculate address of an RX3 format and 
defines the second level index MDR 
data rather than the YS field of the IR. 

Request line of EDf^A protocol 6B6 

User destination register select bits 3M2 
8, 9, 10, and 11 

User destination register select bits 3M2 
8, 9, 10, and 11 

User destination register select bits 3M2 
8, 9, 10, and 11 

User destination register select bits 3M2 
8, 9, 10, and 11 

Clock to increment, decrement, or load 3Da 
the YD field of the instruction register 

Decrement the YD field of the IR by 12E3 
one - this is decoded from the E field 
of the microinstruction. 

Increment the YD field of the IR by 11E8 
one - this is decoded from the E field 
of the microinstruction. 

User source select bits 0, 1, 2 and 3 3M3 

User source select bits 0, 1, 2 and 3 3M4 

User source select bits 0, 1, 2 and 3 3M4 

User source select bits 0, 1, 2 and 3 3M4 
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CHAPTER 13 
H MEGABYTE (4 MB) LOCAL BANK CONTROLLER (LBC) 



13.1 INTRODUCTION 



13.1.1 General 



The memory system consists of 1 LBC and up to 2 Storage Modules 
(STMs) with a maximum main memory capacity of 4 Mb. The LBC usef^ 
is the 35-771F0£«. 



13.1.2 Power Requirements 

Table 13-1 provides the power requirements for the LBC board. 



TABLE 13-1 POWER REQUIREMENTS 



VOLTAGE 
SYMBOL 


NOMINAL 
VOLTAGE 


MAXIMUM CUR8ENT DRAIN (AMPS) 


OPERATING 
(SELECTED) 


OPERATING 
(UNSELECTED) 

. . 


BATTERY 
MODE 


P5 
P5U 


+ 5,0 V 
+ 5.0 V 


13. 7A 
1.8A 


13. 7A 

1.8A 


13. 7A* 
1.8A 



*P5 supply may be depowered in the battery mode. 



13.1.3 Strapping and Test Point Information 

The following test points are located on the front edge of the 
35-771F04 LBC Board; 



1. ECC Disable (TP1 and TP2, Sheet 5) 

Strapping TP1 to TF2 disables the Error Check and 
Correction (ECC) circuit, thereby preventing correction 
or detection of data errors. The error logger cannot be 
updated with the ECC disabled. 
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For normal ECC and error logger operation, TP1 and TP2 
should be left unstrapped. 

2. TF3-TFa Strap 

TP3-TFi4 must always be strapped for this system. 

3. P5U Monitor (TP6, Sheet 13) 

The P£U supply voltage (+5.0 V + IX) may be monitored at 
TP6 using TP1, TP3, or TP7 for the ground reference. 

4. MB1 Monitor (TP5, Sheet 13) 

The MB1 flip-flop may be monitored at this point using 
TP1, TF3, TP7, TP10, or TP12 for the ground reference. 

5. TP7-TF8 Strap 

TP7-TF8 must always be left unstrapped for this system. 

6. TP9-TF10 Strap 

TP9 and TP10 must always be strapped for this system. 

7. UCF Lamp Reset (TP11 and TP12, Sheet 7) 

The UCE lamp may be reset by momentarily shorting TP11 
and TP12. This feature must be used only by trained 
personnel. 

13.1.i» LBC LED Indicator Icif ormation 

The following LED indicators are located on the front edge of the 
35-771F0U LBC board: 

1. P5U Indicator 

The P5U indicator lights whenever the P5U supply is 
active. The P5U supply remains active at all times 
unless the REMOTE POWER switch (X5) or the MAINTENANCE 
RESET switch is placed to the OFF position. Before 
removing the LBC board or STMs, verify that the P5U LED 
is extinguished and that the KEY switch on the System 
Control Panel (SCP) is in the OFF position. 

2. Uncorrectable Error (UCE) and Module Identification 
Indicators 

The Uncorrectable Error (UCE) indicator lights whenever 
a Storage Module (STH) outputs a data word containing a 
detectable multiple tit error. When the UCE indicator 
is lit, the module ID indicators contain the 256 kb 
module address where the last Read error occurred. 
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The UCI indicator remains lit until the SCP INITIALIZE 
switch is depressed, until the KEY switch is placed in 
the OFF position, until an EEL instruction is executed, 
until a Read is executed to nonpresent memory, or until 
TP11 and TP12 are shorted. When the UCE indicator is 
off and the module ID indicators are on, they indicate 
a memory access was made to the module specified by the 
lamps, but the system is not equipped with that module. 



13.2 FUNCTIONAL ANALYSIS 

13.2.1 Refresh 

Refer to Figures 13-1 and 13-2 for refresh timing information. 



The Storage Modules (STMs) utilize 
Memories (RAMs) which require periodic 
the 128 row address locations every 
accomplished by executing a single 
microseconds (cycle steal mode) or 
every two milliseconds (burst mode). 



MOS dynamic Random Access 

refresh cycles at each of 

two milliseconds. This is 

refresh cycle every 16 

a 128 refresh cycle burst 

During any refresh cycle. 



every memory chip within the system is selected and refreshed at 
the same row location. 
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I 
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DASHED LINES = MEMORY NOT BUSY 



f 



Figure 13-1 Refresh Cycle Steal Timing 
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Figure 13-2 Burst Refresh Timing (128 Cycles) 
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13.2.1.1 Burst Mode 



The burst mode Is entered whenever the consolette INITIALIZE 
switch is depressed or the KEY switch is placed to the OFF 
position, causing the System Clear (SCLRO) line to go active. 
SCLRO (13C3) causes BEF1 (13C3) to go active, enabling tha 
refresh address driver 11C (3M2) and setting the MB1 flip-flop. 
MBO sets the TA001 flip-flop (16B6), starting the TA timer, which 
causes MCIO (16S5) to go active and initiate the refresh cycle to 

MREFO (9G5) active, all STMs in the system are 
the refresh cycle (refer to the chapter on the 
description ) . 



the STM(s). With 
enabled to perforin 
STM for a detailed 



When Tfl201 ( 1 3G 
is advanced and 
MCCO (9G2) to 
TA181 (13G8) go 
starting the 
continues for 2 
clocked set and 
active causes 
intc a low powe 
(1314) causes 
flip-flop (13J2 
(13M2) to tint 
inactive causes 
RCLCO ON5), 
initiating a 
performed every 



8) goes high, t 

the MBI flip-f 

go active, eh 
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next refresh 
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PFSD (13N2) to 

the STM(s) F5S 
r standby mode 
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13.2.1.2 Cycle Steal Refresh 

A refresh cycle steal is initiated whenever the free-running 16 
microsecond oscillator (1382) clocks the HEQ1 flip-flop (13D2) 
set, thereby allowing the RFQ1 flip-flop (15K7) to queue up this 
request. Flip-flop 07A (13E2) and the RSELO flip-flop (13F2) are 
used to further synchronize the start and end of the refresh 
cycle to prevent overlapping cf memory operations. Operation in 
the refresh cycle steal mode is identical to the burst refresh 
cycle, with the exception that only one cycle is executed and the 
DPR1 flip-flop (13J2) is never activated. 
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13.2.2 IBC Operating Modes 

The LEG operates in a number cf different modes (refer to Table 
13-2) as determined by the states of ROM data lines RD011:031 
(3E7), WRTO (3A6), DHAHWO (3Ae), PSEL1 (3A6) and LMM90 C3A5) at 
the time ERO (13G7) goes active. These signals are loaded into 
transparent latches whose outputs drive the mode selector logic 
consisting of one of eight decoders 20F (14C3) and 20J (14C5) and 
miscellaneous gate functions (left half of Sheet 14). For any 
given operation, certain mode decoder outputs go active (refer to 
Table 13-2), setting up the control logic for the specific data 
manipulation required. 



TABLE 13-2 IBC OPERATING MODES 

1873-1 



H 
A 


H 
A 


p 












T 


T D 


s 












E) 


B S 


E W 




RD 








S 


S S 


L R 








PROCESSOR OPERATIOHS 


HODE DECODER OUTPUTS ACTIVE 
(See Sheet ^^ 35-77 1D08) 








i T 
A 


Oil 


021 


031 




1 


1 1 


1 











Ho Heaory Operation 


■ — — '"" -- 


1 


1 1 


1 








1 


Store Byte 


SBY1, SPW1, SPWO 


1 


1 1 


1 





1 





Store Half¥ord (Privileged)* 


SHW1, SPW1, SPWO 


1 


1 1 


1 





1 


1 


Store Halfvord (Data)* 


SHH1, SPH1, SPWO 


1 


1 1 


1 


1 








Test Error logger 
(Store Byte) 


TELO, TEL1, SBY1 


1 


1 1 


1 


1 





1 


Ho NeHory Operation 




1 


1 1 


1 


1 


1 





Store Fullword (Privileged)* 


SFW1, SFWO 


1 


1 1 


1 


1 


1 


1 


Store FullMord (Data)* 


SFW1, SFWO 


1 


1 1 


1 1 











Ho Heaory Operation 




1 


1 1 


1 1 








1 


Read and Set Halfvord 


RSTO, RST1, SPW1, R0AST1 


1 


1 1 


1 1 





1 





Read Halfword (Privileged)* 
(Fullword Operation) 


PRFWO, PRFW1, RFW1, R0AST1 


1 


1 1 


1 1 





1 


1 


Read Halfvord (Data)* 
(Fullvord Operation) 


PRFWO, PRFW1, RFW1, R0AST1 


1 


1 1 


1 1 


1 








Read Error Logger 


ELO, REL1 (active with 
LMA190 high), ELST1 
(active with LMA190 lov) 


1 


I 1 ' 


1 1 


1 





1 


Read Fullvord (Instruction Read)* 


PRFWO, PHFW1, RFW1, R0AST1 


1 1 


1 ' 


1 


1 


1 





Read Fullvord (Privileged)* 


PRFWO, PRFW1, RFW1, R0AST1 


1 1 


1 ' 


1 


1 


1 


1 


Read Fullvord (Data)* 


PRFWO, PRFW1, RFW1, R0AST1 




I 


> 


D 
H 
A 






DHA Operations 






I 


R 


H 












I 


T 


N 










1 1 


A 
















1 












Store Halfvord 


SHW1, SPW1, SPWO 


1 1 


1 





1 






Store Fullvord 


SFW1, SFWO 


1 1 


1 


1 









Read Halfvord 

(Fullvord Operation) 


DRFWO, DRFW1, RFW1, R0AST1 


1 1 


1 


1 


1 






Read Fullvord 

(Fullvord Operation) 


DRFWO, DRFW1, RFW1, R0AST1 


1 1 
1 


tj 










DMA Read and Set 


DRSTO 


1 










BAT Read and Set Reference Bit 


HATRSRO 


1 


1 










MAT Read and Set Dirty Bit 


MATHSDO 



*LBC does not differentiate between privileged and data instruction. 
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There are five basic functional modes used by the LBC to service 
all operations. They are: 

1. Store Fullword (Figure 13-3) 

2. Store Partial Word (Figure 13-4) including: 

store byte 
store halfword 
read and set 
test error logger 

3. Read Fullword or DMA read (Figure 13-5) 

^. Bead Error Logger Status (1HA190 low) (Figure 13-6B) 
5. Read Error Logger (LKA190 high) 
(Refer to Figure 13-€A) 

NOTE 

Ml read halfword operations are 
decoded as read fullword operations by 
the LBC. Data steering for halfword 
operations is performed on the CPU-C 
board. 
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Figure 13-3 Store Fullword 
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Figure 13-1 Store Partial Word 
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Figure 13-6 Bead Error Logger Status 
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Timing diagraits for the A and B timers are provided in Figures 
13-7 and 13-8. Table 13-3 provides data and address bus 
alignment infcrmatlon. Th€ subsequent sections describe each of 
the five basic functional modes. 
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TABLE 13-3 MEMORY SYSTEM DATA AND ADDRESS BUS ALIGNMENT 
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13.2.2.1 Store Fullword 

A store fullword cycle is initiated at the processor by setting 
up the write data lines MDS000:310 (2A4), address lines 
1MA08C:310 (3A1-3A9), write control line WRTO (3A6), and mode 
control lines BMAHWO C3A6), PSEL1, and RD011:031 (3A7). After 
these lines are set up, the processor generates an ERO (13G7), 
clocking the MB1 flip-flop set, thereby starting the memory 
cycle, MB1 going active causes write data to be latched in the 
input data register (2G8), addresses to be latched in the addres^^ 
register (3A), and the control lines in their respective 
registers (3A6). MBO having set the TA timer flip-flop (16B6) 
causes MCIO (16S5) to gc active, latching up the address 
presented on LMB001;151 (3E5,3K2) into the STM selected by lines 
MEA030:000 (9G). After satisfying the STM address hold time, the 
EAO flip-flop (16R5) is set, thereby tristating the LMB001:151 
address drivers (3E5,3K2). TA101 (2S4 and 15B2) going active 
enables the input data register (2G8) and the data bus drivers 
(Sheets 8 and 9), placing the word to be written onto lines 
D000:310 and LMBOOO:310. Lines 0000:310 are input to the parity 
generators (i»C5,UF5), whose outputs F000:060 propagate through 
the write parity register (7F7) onto lines GPOOOtOSO. This 
causes the parity data to be placed onto lines LM6321:381 by the 
parity data drivers (9E8). TAA121 (15A4) causes WEO to go low, 
activating HWEO (9G3), allowing the data present on lines 
LMB001:381 to be written into the selected STM. Following the 
removal of WEI (iaJ3), NCLR1 (litRU) goes active, clearing the MB1 
flip-flop (13K7) which enables MCCO (9G2). With MCCO activated, 
the write cycle is completed and CLKOD (15M9) causes LMBYO to go 
high, signaling to the processor that the memory is no longer 
busy. 



13.2.2.2 Store Partial Word 

A store partial word cycle is initiated in the same way as 
described in the store fullword description. The cycles differ 
in that the word to be modified must be read from the STH before 
performing the write. This is necessary to allow new parity data 
to be generated from the modified word. The following 
description continues from the point just prior to enabling the 
input data register, as described in the store fullword 
operation. 

WDENO (2R4) going active enables the input data register (2G8), 
placing the byte (store byte operation or test error log 
operation) or halfword (store halfword operation) of write data 
onto data lines D000:310. WDENO (1iJK9) also activates LDBY01:31, 
causing D000:310 to be loaded into the Good Data Registers (GDR) 
(Sheet 6). 



NOTE 

WDENO does not go active during a read 
and set operation. 
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NOTE 

A test error logger operation does not 
store away new parity data, but it uses 
the old parity by enabling the GPR 
(7F4) onto lines GP000:O60. 



A read and set operation differs from the above description in 
that the entire word from the STM is loaded into the GDR and, in 
turn, output to the processor from the output data register (see 
read fullword operation for description). Additionally, the most 
significant bit of the halfword DOOO or D160 (15G6), as addressed 
by LMA1140, is set on write data line DOOOA or D160A (15K6) if 
MATR3C, DMARSO, or RSTO are activated. D020A is set on write 
data line E020A if MATRSDO is activated. 

TBBIitI (15A2) activates ED1 and EDO, placing the modified word 
data and parity data onto lines LMB001:381 (Sheets 8 and 9). 
TB161 (15At|) causes WEO and MKEO (9G3) to go active, placing the 
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STM in the write mode. WEI (mJ3) going inactive causes NCLR1 
(13G9) to reset the HB1 flip-flop (13K7), enabling HCCO (9G2). 
LMBYO (15N8), having gone high at the previous edge of CLKOD, 
signals to the processor that the cycle is complete and the 
memory is no longer busy. 



A DMA read and set and MAT read and set operation is siniilar to 
regular read and set operation/ except that only bit is set. 



a 



A MAT read and set dirty bit is also similar to 
and set operation except that bit 2 is set. 



regular read 



13.2.2.3 Read Fullword 
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TB080 causes lines LDBY01:31 and LDGP1 (1UM6) to load and enable 
the GDRs (Sheet 6) and the GPR (7F3), placing the data 
(corrected) onto lines D000:31G and GF000:060. 0DD1 (16N3) going 
active places this data onto the MDS000:310 lines (2A5) for the 
processor. If an error has been detected, TBB101 (15A1) 
activates EDI and EDO enabling the write data drivers (Sheets 8 
and 9) onto LMB001:381; TEB121 (15A3) activates WEO, enabling 
MWEO (9GU); and WEO (14J3) going inactive causes NCLR1 (13G9) to 
reset the MB1 flip-flop (13K7). If no errors were detected, NE1 
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to reset 



(mJ2) going active causes NCLR1 (13G9) 
flip-flop (13K7). CLKOD (15M9) going active with DUAO 
raises the LKBYO line, signaling to the processor that the 
is no longer busy. 



the MB1 

inactive 

emory 



13.2.3 Eead Error Logger (Including ECC Description) 

The error logger consists of a 16k x 1 (four 4k x 1 RAMs) buffer 
(10L8), an address multiplexor (10E1), a 16-bit shift register 
(10K1 and 10G2), a shift address generator (10B3), a syndrome 
code register (10C8), tvo Error Status flip-flops (10K4), and 
control circuitry (Sheet 10). 

13.2.3.1 ECC Circuit Description 

The Error Check and Correction (ECC) circuitry (Sheets H through 
7) consists of parity/syndtoire generators P000:060 (Sheets ^ and 
5); error detector MEEO (5M3); first-level error decoders DA0:7, 
DB0:7, and DC0:7 (5J7); correction bit decoders EB000:160 (Sheet 
6) and EPB000:060; uncorrectable error detector (UCEO) with LED 
display indicator (7M5 and 7E7); and Exclusive-OS bit correction 
gates (Sheets 6 and 7). The ECC code implemented provides 
detection and correction cf all single-bit errors and detection 
of all double-bit error combinations. 



The Error Correction Code (ECC) logic is 
proper parity bits (P0O:F06) when 
(LME32:LMB37) or to check the 39-bit data 



used to generate the 
writing into the STM 
word read from the STM. 



When writing into memory, the data to be written is available on 
D00;D31. The seven parity bits (UP00:UP06) are forced low. The 
resulting parity bit (P00:P06) outputs, along with the 32-bit 
data word, are written to the STM. (Refer to Table 13-4.) 

Reading from the STM fetches a 39-bit data word, which is 
provided on the inputs cf the ECC logic (D00:D31 and P00:06). 
The syndrome output should be all zero if there is no error. 
(Refer to Table 13-5.) The syndrome output bits (P00:P06) are 
decoded to correct any single-bit errcr. Refer to Table 13-5 for 
decoding the syndrome bits after a read operation. 
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TABLE 13-a EEBOE COBRECTION CODE (ECO LOGIC TABLE 



1003 



PARITY TO BE 
WRITTEN ON WRITE 



DATA TO BE WRITTEN ON WRITE 



FORCED LOW ON WRITE 



P00:06 



-^ r 



D000:310 (LOW ACTIVE BUS) 



UP00:06 
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X 




X 
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X 










X 
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X 
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X = BITS USED TO GENERATE SYNDROME 



v_ 



J v> 



ON READ SYNDROME 
OUTPUTS SHOULD BE ZERO 
IF NO ERROR 



DATA READ FROM THE STM 



^ 



U> 
I 



EXAMPLE: DATA TO BE WRITTEN = X'OOOOOOOO' PARITY GENERATED = 1001000 

DATA READ AFTER WRITE = x'SOOOOOOO' PARITY READ = 1001000 SYNDROME RESULT = 1100100 DATA BIT ERROR (SEE TABLE 134) 
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TABLE 13~5 ECC SYNEEOHE CODE 
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TABLE 13-5 ECC SYNDROME CODE (Continued) 
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S020 
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ME 


66 
















1 


1 


DB24 


67 













1 








ME 


68 
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69 













1 


1 





DBS 


70 













1 


1 


1 


ME 


71 
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TABLE 13-5 ECC SYNDROME CODE (Continued) 



sooo 


S010 


S020 


S030 


SQ^Q 


S050 


S060 


ERROR 


LOCATION 
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121 













1 
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ME 


123 
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ME 


124 










1 
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ME 


125 
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1 





ME 


126 










1 


1 


1 


ME 


127 



NOTE 



PB = Parity Eit 

DB = Data Bit 

ME = Multiple Bit 



Error 
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During a faulty read operation, data from the STM is input to the 
parity check generators causing one. or more parity/syndrorae lines 
P000:060 to go high and activating HERO (5N2). These lines are 
also input to the first level decoders (5J5-5J8), whose outputs 
are further decoded by the correction bit generators (Sheet 6 and 
7C3). If a single-bit error is detected, one correction line 
EB000:160 or EPB000:060 goes high (active), correcting the bit in 
error. If the error detected was not a single bit error, lines 
EB000:160 and EFR000:060 remain low (no correction) causing UCEO 
(7N3) to go active and latching the address (1 of U) of the 
faulty STM in the uncorrected error display (7R7). 



13.2.3.2 Error Logger Description 




Errors are recorded as follcws: parity/syndrome line 
are latched in the syndroroe register (10C8) who 
S001:C51 are steered onto error logger address lines 
along with the word address lines HAOOO and 010, via 
multiplexors (10E1 and 10D3) . Line S061 is used, 
BA09, as the error log RAM chip enable (CE) decode. B 
between the lower U Kb 4k x 1 RAMS, 17k and 14k (10J6 
and the upper 4 Mb 4k x 1 RAMS, 16k and 15k (10J8 
S061 selects between the two RAMs selected by BA09, 
even errors (refer to Table 18-6) into 4k x 1 RAM 17k 
all odd errors into 4k x 1 RAM 14k or 15k. STM mod 
lines EIMA11:31 and ERLA01 (1CJ6, 10J8, 10L6, and 10L8 
directly to the 4k x 1 RAMs as most significant addr 
(10H4) and MEG (10N6), having gone active, cause a 
written into the address Iccation cf the selected R 
either flip-flop 02H (10K4) upper half of the error 
flip-flop 05K (10K5), lower half of the error logger, 
flip-flops represent the status of their respective er 
halves. 



s P000:060 
se outputs 
ELA04: 11, 
the address 
along with 
A09 selects 

and 10M6), 
aTid 10M8). 
placing all 
or 16k, and 
ule select 
) are input 
esses. ME1 
low to be 
AM, and set 

logger or 

These two 

ror logger 



There are two operations provided for obtaining error logger 
information, read error logger status, and read error logger. 
Both operations are initiated by sending the read error logger 
code on lines RD011:31 and setting address bit LMA190 for a read 
error logger status or resetting address bit LMA190 for a read 
error logger operation, 

A read error logger status operation responds with line MDS160 
being set if the error logger contains error information, or 
reset if no errors have been stored. LMA090 is used to select 
between the status for each error logger half; if LMA090 is 
reset, MDS160 returns status for the lower half of the error 
logger, and if IMA090 is set, MTSieO returns status for the upper 
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After loading the shift registers, their contents are enabled 
onto lines D160:310, which output onto lines MDS 160:310 by the 
output data register (Sheet 2). AD31 (1UJ2) going active causes 
NCLRI (13G9) to reset the WEI flip-flop (13K7), readying it to 
accept the next ERO. RCA80 (10M3), having gone active, allows 
the ELDUA1 flip-flop to be reset, removing DUAO (15M8) and 
causing LMBYO (15N8) to be deactivated on the next transition of 
CLKOD. 



13.3 MNEMONICS 

The following is a list of the mnemonics used on the LBC board. 
The meaning and 35-771D08 schematic source of each signal are 
provided . 



MNEHONIC 



MEANING 



SCHEMATIC 
LOCATION 



A080:A310 
AD01: AC31 



Internal address bus lines 
Shift counter bits 



Sheet 
10E6 



PMCIC 
BSCLEO 



Buffered memory cycle initiate 9R6 
Buffered system clear 9R4 



CB031 



CAR1 

CB011 ; 

CLKOC 

CLK1C 

CLK1D 

CLRO 

CLROB 

CLTB1 

CPER1 

CVF1 



D000JD310 

DOOOA 

D160A 

DA0:DA7 

DE0:DB7 

DC0:DC7 

DEREO 

DHWO 

DHAHWO 

DPR1 

DKFWO/1 

DESTO 

DSFWO 

DSHWO 

DUAO/1 



Refresh counter carry 

Control bits 

Buffered processor clock 

Processor clock 

Buffered processor clock 

Cycle steal clear 

Clear DU circuit 

TB timer feedback 

Buffered cache parity detect 

Clear voltage fail detector 

Internal data bus lines 

Test and set bit 

Test and set bit 

First-level error decode bits 

First-level error decode bits 

First-level error decode bits 

Disable error correction line 

Buffered DMA halfword line 

DMA halfwcrd line 

Depower line 

DMA read fullword 

DMA read and set 

DMA store fullword 

DMA store halfword 

Data unavailable 



13H5 

3G8 

10D4 

9N8 

9S8 

13D2 

15E7 

16A1 

16R8 

iaE8 

Sheets 2,6,8, 

9,10,11 

15K5 

15K6 

5K6,5K7 

5K5,5K6 

5K8,5K9 

5G6 

3D6 

3A6 

13K2 

iaE7 

14D1 

lU-DH 

14D3 

15N7 
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SCHEMATIC 

MNEMONIC MEANING LOCATION 

EAO/1 Enable address flip-flop 16S4 

EB0C0:EB310 Data bit correction lines Sheet 6 

EDO/1 Enable data lines 15G1 

ELMAOOtSO Module address to error logger 3G2,3G3 

ELO Error logger select line iaH5 

ELAOUiELAII Error logger address lines Sheet 10 

ELDUAO/1 Error logger data unavailable 10N4 

ELST1 Error logger status select line 14H5 

END1 Standby end flip-flop 13F5 

EPB000:EPB310 Parity bit correction lines Sheet 7 

ERO Memory cycle start 13G7 

EWE1 End write enable flip-flop 15F3 

FNPMO/1 Nonpresent memory flip-flop 14S5 

GDD1 Good data disable flip-flop 15N4 

GP000:GP060 Good parity lines 7H2,7H4 

LD01 Error logger RAH output 10L8 

LD02 Error logger RAH output 10E8 

LDBY01 •.LDBY31 Load byte Sheet 1U 

LDGP1 Load good parity line 1UM5 

LD0D1 Load output data register 16K9 

LHA080:310 Local memory address lines Sheet 3 

LMB001:381 Local memory bus lines Sheets 3,8,9 

LMBYO/1 Local memory busy flip-flop 15N8 

HATRSEO MAT read and set dirty bit 14D1 

MATESRO MAT read and set reference bit 14D1 

MBO/1 Memory busy flip-flop 13K8 

MBOA Buffered memory busy lines 13N7 

MB1A Buffered memory busy lines 13N7 

MB1B Buffered memory busy lines 13N8 

MB1C Buffered memory busy lines 13N8 

MCCO Memory cycle complete line 9G2 

MCIO Memory cycle initiate line 16R5 

MDS000!MDS310 Processor data bus lines Sheet 2 

MEO/1 Memory error flip-flop 15L2 

MEA00C:MEA030 Memory expansion address lines 9G1,a 

HERO Memory error detect line 15N1,5N2 

MER1 Memory error detect line 15F8,5N6 

MRDSO Memory read data strobe 9G6 

MREO Memory read enable control 9G1 

line 

MPEFO Memory refresh line 9G5 

MVFO Memory voltage fail 9N8 

MWA001 Memory word address line 9G3 

MWA011 Memory word address line 9G5 

MWEO Memory write enable control 9G3 

line 
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SCHEMATIC 

MNEMONIC MEANING LOCATION 

NCEO Noncorrectafcle error line 9S8 

NCLR1 Normal clear line lURU 

NEO/1 No error flip-flop 15N2 

NPMO Nonpresent memory line 14R4 

NVAL1 Valid RAH data output 12N3 

0DD1 Output data disable 16N3 

Parity/syndrome bits Sheets a, 5 

P5 shutdown lines 9R4 

Processor read fullword line 14H5 

Processor store byte line 14D2 

Processor select line 3A6 

Buffered processor select line 3D6 

Processor store fullword line 14Da 

Processor store halfword line 14D3 

Power-up initialize line 13F4 

Quadword enable line 16S7 

Quadword mode lines 16S8 

Ripple carry line 10L3 

STK refresh clear lines 9N5 

Internal refresh clear line 13F5,13H4 

Refresh clear time select lines 13G9,13L4 

ROM data line 3E7 

ROM data line 3E7 

ROM data line 3E7 

Buffered memory read data 9R5 

strobe lines 

Read enable flip-flop 15K3 

Refresh mode control lines 13N3 

Buffered refresh mode control 13J3 

line 

Read error logger line 14H5 

Cycle steal request flip-flop 13D2 

Refresh address bus 13N5 

Refresh queue flip-flop 15L6 

Read fullword control line 14G6 

Read and/or set control line 14H6 

Refresh cycle steal select line 13G4 

Read and set control lines 14H2 

Data bus control line 14M7 

Syndrome bit lines 10D8,10D9 

Store byte control line 14H2 

Buffered processor shift clock 10D4 

Processor shift clock 9N8 

Buffered processor shift clock 9S7 



P000!P060 


PFSDO/1 


PRFWO/1 


PSBYO 


PSEL1 


PSEL1A 


PSFWO 


PSHWO 


PUIO 


QWEO 


QWMO/1 


RCARO 


RCLCO/1 


ECLRO 


RCTO/1 


RD011 


ED021 


ED031 


RDSO/1 


REO/1 


REFO/1 


REFOA 


REL1 


EEQ1 


RFA0:PFA7 


RFQ1 


RFWI 


E0AST1 


RSELO 


RSTO/1 


RURE1 


S0OO:S060 


SBY1 


SCLKOA 


SCLK1 


SCLK1A 
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SCLRO 

SCLROA 

SCLROE 

SCLROC 

SCLR1B 

SFWO/1 

SHIFT1 

SHW1 

SPWO/1 

STBO/1 

TA001 :TA201 
TB001 :TB161 
TELO/1 

UCEO/1 
UDDO/1 

UFP1 
UP00C:UP060 

VALO/1 
VF1 

WAOOO/1 

WA010/1 

WCO 

WCCO/1 

WDENO 

WEO/1 

WRTO 

WRTOA 

WRT1 

XRP1 
XRP2 
XRP3 
XRPU 



SCHEMATIC 
MEANING LOCATION 

Systems clear relay contact 13A3 

Systems clear line 13A3 

Buffered systems clear line 13G4 

Buffered systems clear line 13Aa 

Buffered systems clear line 13A3 

Store fullwcrd lines 14H4 

Shift register advance line 10L2 

Store halfwcrd line 14Ht» 

Store partial word line iaH2 

Standby mode flip-flop 13H2 

TA timer outputs Sheet 16 

TB timer outputs Sheet 16 

Test error logger control lines 

Uncorrectable error flip-flop 
Uncorrectable data disable 

flip-flop 
P5U pullup 
Uncorrected parity bit lines 

Valid bit data input 
Voltage fail flip-flop 

Word address counter bits 
Word address counter bits 
Word counter carry 
Word counter carry 
Write data enable line 
Write enable lines 
Write contrcl line 
Buffered write control line 
Buffered write control line 



P5 pullup 
P5 pullup 
P5 pullup 
P5 pullup 



Sheet 
Sheet 
1MH2 

7R4 
15L3 

13F1 
9J8 

12H1 
13NU 

3S5 

3S5 

3S8 

3S7 

14M9 

15E3 

13J1 

3M1 

14A3 

15N3 
mK3 
3S7 
10N4 
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CHAPTER 14 
STORAGE MODULE CSTM) 



m.1 IHTRODUCTION 



The STM is a random access memory (RAJl) using either 16 It or 64 k 
dynamic MOS RAM chips as the storage element. Depending on the 
STM's functional variation, the total memory per STM is either 



256 kb (F01), 512 kb (F02), 1.024 Mb (F03), or 2.048 
The STM has on-board 4-way interleaving capability, 
data field is broken into 32 data bits and 7 parity 
organization list of the STM variations is shown in 
A block diagram of the STM is provided on Sheet 1 of 
A description of each block is given in the following 



Mb (F04). 

The 39-bit 

bits. As; 
Table 14-1- 

35-764D08. 
sections. 



TABLE 14-1 FUNCTIONAL VARIATIONS 







MEMORY 




STORAGE 


PART NO. 


VARIATION 


CAPACITY 


ORGANIZATION 


ELEMENT 


35-764 


F01 


256 kb 


64 k X 39 


16 k X 1 




F02 


512 kb 


128 k X 39 


16 k X 1 




F03 


1.024 Mb 


255 k X 39 


64 k X 1 




F04 


2.048 Mb 


512 k X 3 9 


64 k X 1 



14.1.1 Module Select 

Each STM contains a set of binary coded switches 

proper selection of that STM when placed 

14-1 shows a component block layout of tuc ^^n, ^^j-y^i 

shows the binary coded switches (module select switches) 

detail. The actual switch settings depend on the 

configuration. Tables 14-2 and 14-3 show the module select 

switch settings for all possible memory configurations. 



that permit 
in the system. Figure 
the STM. Figure 14-2 

in more 
depend on the memory 



14.1,2 Memory Configurations 



The basic system 
can be either a 
Mb (F04) module. 



contains one LBC and 

256 kb (F01), 512 kb 

Referring to Figure 



one STM. 
(F02), a 1 
14-1, the 



The single STM 
Mb (F03), or a 2 
only difference 
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between the four versions of the STM is the number and type of 
dynamic EAMs placed on the board. The 512 kb (F02) modules 
contain 16 k, 5 V only RAMs in blocks A, B, C, and D. The 1 Mb 
(F03) modules contain 64 k, 5 V only RAMs in blocks A and B only. 
Two (2) Mb (F04) modules contain 64 k, 5 V only RAMs in blocks A, 
B, C, and B. 



Many memory expansions are possible, up to 4 Mb. 
14-3 list all the possible combinations of STMs 
system. 



Tables 14-2 and 
for the memory 



1876 



P5U 



J 



PWR (PBS) 



GND 



GND— 1 



P5 



MODULE 
SELECT 
SWITCH 



LMB DRIVERS/RECEIVERS 






MEMORY 
EXPANSION 
STRAPPING 



MEMORY 

EXPANSION- 

STRAPPING 



ARRAY CONTROL & CLOCKS 



BIT 38 



■D 



A56 



V-^ 



LSB A64 A63 



~^M 



CONTROL TIMING 



ARRAY CONTROL & CLOCKS | 



D 
BLOCK 



B 
BLOCK 



A 
BLOCK 



C 
BLOCK 



BIT 19 



TO 



J 



BIT 18 



Figure 14-1 STM Component Block Layout 
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1710-1 



LSB 
16 15 

|-| n 










MSB 








r 


\/IEA030 IV1EA02C 


» MEAOK 


) MEAOOC 


) 




r- 

L_ 




















V/M 


y/M 


'W/a 


YM. 


• 


• 


• 


• 




D 




c 




B 




A 




u u 

1 2 



















NOTE 

SWITCH POSITION IS CLOSED ON THE SIDE 
ON WHICH THE DOT APPEARS. 

Figure m-2 Module Selection Switches 



TABLE m-2 MEMORY CONFIGURATIONS (35-771 



LBC) 





CHASSIS 
SLOT 


STM TYPE 


MEA030 


MEA020 


MEA010 


MEAOOC 


STORAGE 
CAPACITY 


BASIC 
SYSTEMS 


SLOT m 


F01 














256 kb 


SLOT 15 


(none) 


- 




- 


- 


SLOT m 


F02 


X 











512 kb 


SLOT 15 


(none) 


- 


- 


- 


- 


SLOT 14 


F03 


X 


X 








1,024 kb 


SLOT 15 


(none) 


- 


- 


- 


- 


SLOT 14 


F04 


X 


X 


X 





2,048 kb 


SLOT 15 


(none) 


- 


- 


- 


- 


POSSIBLE 
EXPANSIONS 


SLOT 14 


F01 














512 kb 


SLOT 15 


F01 


1 











SLOT 14 


F02 


X 











768 kb 


SLOT 15 


F01 





1 








SLOT 14 


F02 


X 











1,024 kb 


SLOT 15 


F02 


X 


1 








SLOT 14 


F03 


X 


X 








1,280 kb 


SLOT 15 


F01 








1 





SLOT 14 


F0 3 


X 


X 








1,536 kb 


SLOT 15 


F02 


X 





1 





SLOT 14 


F03 


X 


X 








2,048 kb 


SLOT 15 


F03 


X 


X 


1 





SLOT 14 


F04 


X 


X 


X 





2,304 kb 


SLOT 15 


F01 











1 


SLOT 14 


F04 


X 


X 


X 





2,560 kb 


SLOT 15 


F02 


- X 








1 


SLOT 14 


F04 


X 


X 


X 





3,072 kb 


SLOT 15 


F03 


X 


X 





1 


SLOT 14 


F04 


X 


X 


X 





4,096 kb 


SLOT 15 


F04 


X 


X 


X 


1 



X means "Don't Care' 
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TABLE 14-3 MEMOEY CONFIGOBATICSS (35-806F02 LBC*) 





CHASSIS 
SLOT 


STM TYPE 


MEA030 


MEA020 


MEA010 


MEAOOO 


STORAGE 
CAPACITY 


BASIC 
SYSTEMS 


SLOT ^n 


F02 














512 !cb 


SLOT 15 


(none ) 


- 


- 


- 


- 


SLOT 14 


F03 


X 











1,024 kb 


SLOT 15 


(none ) 


- 


- 


- 




SLOT 14 


F04 


X 


X 








2,048 kb 


SLOT 15 


( none) 


- 


- 


- 


- 


POSSIBLE 
EXPANSIONS 


SLOT 14 


f02 














1,024 kb 


SLOT 15 


F02 


1 











SLOT 14 


F03 


X 











1,536 kb 


SLOT 15 


FC2 





1 








SLOT 14 


F03 


X 











2,048 kb 


SLOT 15 


F03 


X 


1 








SLOT 14 


F04 


X 


X 








2,560 kb 


SLOT 15 


F02 








1 





SLOT 14 


F0 4 


X 


X 








3,072 kb 


SLOT 15 


F03 


X 





1 





SLOT 14 


F0 4 


X 


X 








4,096 kb 


SLOT 15 


F0 4 


X 


X 


1 






X means "Don't Care" 

*The 256 kb (F01) STM cannot be used with the 35-806F02 LBC 



1U.1.3 Memory Cycle Start/End 

The memory cycle is initiated by the negative going edge of 
Memory Cycle Initiate (MCIO) and is disabled by Memory Cycle 
Complete (MCCO), terminating all memor.y operations. This block 
also initiates timing for the row and column address strobes. 



14.1.4 LMB Description 



14.1.4.1 LMB 001:381 



LMB lines 001:381 carry the address, read/write data, to and from 
memory. During the address time, LMB lines 001:131 carry the row 
and column address to the PAMs. During the read/write time, LMB 
lines 001:381 carry the BAM data. Table 14-4 lists the function 
of each bus line. 



14-4 
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TABLE ^^-^ bus line functions 



LMB 


E/W MODE ADDRESS 


NAME . 


REFRESH MODE ADDRESS 


R/W DATA 


001 


Row Add 


AC 


Ref Address 


Data Bit 


Oil 


Row Add 


A1 


Ref Address 




1 


021 


Row Add 


A2 


Ref Address 




2 


031 


Row Add 


A3 


Ref Address 




3 


041 


Row Add 


A4 


Ref Address 




n 


051 


Row Add 


A5 


Ref Address 




5 


061 


Row Add 


A6 


Ref Address 




6 


071 


Column Add 


A7 






7 

8 
q 


081 


Column Add 


A8 


- 




091 


Column Add 


A 9 






101 


Column Add 


A10 






3 

10 


111 


Column Add 


All 






1 1 


121 


Column Add 


A12 






1 « 

12 
13 


131 


Column Add 


A13 






im 


Chip Row Access (MS) 


A14 






1 -mf 

14 


151 


Chip Row Access (LS) 


A15 






15 


161 


Quad Word Enable 


QKEO 






16 


171 


Data 








1 <J 

17 


181 












18 


191 












19 


201 












20 


211 












21 


221 












22 


231 












23 


2ai 












2^ 


251 












25 


261 












26 


271 












27 


281 












28 


291 












29 


301 












30 


311 


\ 


f 






▼ 31 


321 


Check Bits 






Check Bit 00 


331 












01 


341 












02 


351 












03 


361 












Oa 


371 












05 


381 


} 


f 






1 


' 06 



MX021 Memory Expansion 
MX031 Memory Expansion 



♦Column Address 
*Row Address 



Expanded address lines for F03, F04 STMs using 64 k RAM chips 
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m.1.a.2 LHB 001:061 

During the address time of the bus function, LMB lines 0:6 

contain the address of one of the 128-cell rows within each RAM 

chip in the array. This address is latched by the STM. 



14.1.4.3 LMB 071:131 

During address time of the bus function, LMB lines 071:131 
contain the address of one of the 128-cell columns within each 
RAM chip in the array. This address is latched by the STM. 

14.1.4.4 LMB 141:161 

During the address time of the bus function, LMB lines 141:151 
enable access to one of tne 4-word rows in either the A or B 
array. LMB line 161, when low (inactive), enables access to all 
four rows (guadword) in either array. 

14.1.5 I/O Transceiver 

The I/O transceiver carries data to and from the array on 39 
bidirectional lines. The transceiver is controlled by the mode 
control circuitry via the Data Out Enable (DOEO) and Data In 
Enable (DIEO) signals. 



14.1.6 Mode Control 

The mode control receives Memory Write Enable (MWEO) or Memory 
Read Enable (MREO) signals from the LBC and generates Read, Data 
Out Enable (DO?;), or Write, Data In Enable (DIE) signals to the 
I/O transceiver. 



14.1.7 Memory Read Data Strobe 

The Memory Read Data Strobe (MRDSO) signal indicates availability 
of the read data on the LMB lines. 



14.1.8 Word Access Decoder 

Lines MWA001:011 enable access to one of the 4-word rows in 
either the A or B array. These lines must agree with LMB lines 
141 : 151 . 



14.1.9 Strobe Clock Drivers 

The address drivers access the storage cell within the selected 
RAM chip. The Row Address Strobe (RA3) and Column Address Strobe 
(CAS) clock drivers facilitate the R/W operation of the selected 
word in either the A or B array. 
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1*1.1.10 RAM Chip Array 

The RAM chip array is configured in a horseshoe arrangement as 
shown in Figure 14-3, with one inner 39-bit quadword labeled A 
array which is divided into two blocks: block A, which consists 
of bits 0:18, and block B, which' has bits 19:38, A complementary 
outer 39-bit quadword labeled B array is also divided into two 
blocks: block C, consisting of bits 0:18, and block D, 
consisting of bits 19:38. 



1877 
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Figure 14-3 RAM Chip Array 
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m.2 STORAGE MODULE OPERATION 

The module select switches and memory expansion straps enable 
selection of one of the possible 2 STMs. When a module is 
selected, a high level is generated on (MSI), Sheet 2 (H5). 
Figure 14-4 depicts module selection and Tables 14-5 and 14-6 
contain memory strapping information. 



TABLE 14-5 MEMORY EXPANSION STRAPPING (35-771 LBC) 



35-764 


A56 ICCATION 


A63 LOCATION 


F01 .256 Mb 
F02 .512 Mb 
F0 3 1.0 Mb 
F04 2.0 Mb 


6-11 

14-11 10-13 

14-11 10-13 2-15 


12-6 

12-6 8-9 11-14 

12-6 10-7 8-9 

8-9 10-7 6-13 11-5 



TABLE 1U-6 MEMORY EXPANSION STR>APPING (35-806F02 LBC*) 



35-764 


A56 LOCATION 


A63 LOCATION 


F02 .512 Mb 


12-11 


12-6 11-14 


F03 1.0 Mb 


14-11 10-13 


12-6 8-9 


F04 2.0 Mb 


14-11 10-13 4-15 


12-6 8-9 10-7 11-5 



* The 256 kb (F01) STM cannot be used with the 35-806F02 
LBC. 
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(SEE TABLE 14-5) 
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(SEE TABLE 14-5) 
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Figure m-a Module Select Circuit 
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1«.2.1 Timing 



m.2.1.1 Start of Memory Cycle 

A memory cycle 

(MCIO) as s 

selected (MS 

(A49) and g 

the F02 version, as well as MX021 

versions (3Ai|). Also generated 

MB1, which passes through a 

row (HAS) and column (CAS) 




the LMB lines 0:16 on 

. on the F03 and F04 

by the memory busy flip-flop is 
' '"■"^■' and generates the 
strobe timing, RAST1 and CAST1. 



and 
by 
delay line (A62) 



ia.2.1.2 End of Memory Cycle 

Every memory cycle ends on the low-going edge of the Memory Cycle 
Complete (NCCO). MCCO resets the memory busy flip-flop which 
disables RAST1 and CAST1, thus completing the memory cycle. 



14.2.1.3 Address Latches and Drivers 



Upon arrival of MCIO, MBO goes 
latches and expansion address 
variation of the board) to latch 
(refer to Figure 14-6). LMB 1 
one of the 4-chip (word) rows (0 
desired, are also latched. Durin 
determines if a guadword is 
(words) in the array are enabled 
ignored. When the row and colum 
the driving circuitry, the single 
is selected. 



low and enables the address 
(depending on the functional 
in the row and column addresses 
ines 141:151 (3A7), which select 
-3) if a single fullword is 
g the address time, LMB line 161 
desired. If low, all four rows 
, and lines LMB 141:151 are 
n address are propagated through 
memory cell in the row or rows 



14.2.1.4 RAS Drivers 



The leading edge of MCIO clocks the M 
MB1 is then passed through a de 
through complementary AND gates (A50, 
timing for both A and E arrays 
Figure 14-5.) The RAS timing strobes 
the word row decoding circuitry with 
rows depending upon the state of A141 
3A9. The output of the RAS drivers 
RAMs. All RAS drivers are selecte 
refresh cycle. 



emory 6 


usy flip-flop (A49). 


lay line and also propagated 


A51), 


which generate RAS 


(RASTA1 


, RASTB1). (Refer to 


are th 


en propagated through 


the se 


lected word row or 


, A151, 


and QWEO at location 


enables 


the selected rows of 


d simu 


Itaneously during a 
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14.2.1.5 Memory Word Access Decode 

Refer to Table 14-7 during this discussion. The Memory Word 
Access (MWA001:011) lines are similar in function to LMB lines 
141:151, which are discussed in the section on address latches 
and drivers. The lines in the decoder provide access to one of 
the 4-word rows in the A or B array. The MWA lines generate 
(WAO) and (WA1). These lines are used to steer the RAST 1 and WT1 
decoding to one of the 4-word rows during the Read-Modify- Write 
operation. (Refer to Figure 14-7.) 



TABLE 14-7 BLOCK AND ROW DECODE TABLE 



STM 
TYPE 


L 


MB 


*MX011 

**MEA030 


*MEA020 
**MEA010 


BLOCK 
DECODED 


ROW 
DECODED 


141 


151 


*** 








X 


X 












1 


X 


X 




1 


F01 







X 


X 


A/B 


2 






1 


X 


X 




3 













X 












1 





X 


C/D 


1 












X 




2 


F02 




1 





X 




3 










1 


X 












1 


1 


X 


A/B 


1 









1 


X 




2 






1 


1 


X 




3 










X 


X 












1 


X 


X 


A/B 


1 


F03 







X 


X 




2 






1 


X 


X 




3 










X 















1 


X 





C/D 


1 









X 







2 


F04 




1 


X 







3 










X 


1 












1 


X 


t 


A/B 


1 




4 





X 


1 




2 






1 


X 


1 




3 



* Use 
** Use 
*** F01 



MX011 and MEA020 for the 35-806F02 LBC. 
MEA030 and MEA010 for the 35-771 LBC. 
STMs can only be used with the 35-771 LBC. 



NOTE 
Zero indicates low level (<.,8 V at connector). 
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1U.2.1.6 Write Clock Drivers 



The HWA lines are used to steer the write timing pulse WTA1 
HTB1 for selection of the appropriate word row to be wr 
into. The word row is selected by the decoding of these st 
■y word select lines WAO and WA1 and their inverse, 

te a low (active) pulse on the selected CWE line. ( 

ure 14-8.) 



and by 
genera 
to Fig 



1146 2 



104-1 >- 
204-1 >- 



MWA001 



WAO 



WAO 



r 



WNfK^\ 



^~ A / 1A11 



-k 




WA1 



^ 



J. 




WA1 



MBO 1 



d A81 Y 



Figure 1tJ-7 Word Access Decode 
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ia.2.1.7 Write Mode 



A write to memory occurs upon arrival 


of Memory Write 


Enable 


(MWEO) going low (active). The 


output generates a 


high 


(inactive) level on the output of A66, 


Pin 7 (REO). This 


signal 


disables the 4:1 multiplexors and thus 


enables the write data to 


be Placed onto the internal bidirection 


al data bus. The 


Data 


Input Enable (DIEO) going low (active) activates I/O receivers 


which place the write data into the RAM 


chip's D input, as 


shown 


in Figure 14-9. Simultaneously, the Wr 


ite Timing flip-flop 


(Aa9) 


is clocked and, along with single-s 


hot pulse generator 


(AU7), 


produces Write Timing Pulse WTA1 or 


WTB1. (Refer to 


Figure 


1tt-6.) The presence of Chip Write En 


able (CWE) (UB1) at 


both A 


and B arrays stores the data into the RAM location determined by 


LMB lines 001:131 during the address 


time. Figure 14-10 


shows 


the timing during a write operation. 






10.2.1.8 Read Node 







A read from memory occurs when the selected STM receives Memory 
Read Enable (HREO). This low-active signal generates the signal 
Data Out Enable (DOEO). Since MWEO is high (inactive) during 
this time, as shown in Figure 14-11, REO is low (active). This 
enables the 4:1 multiplexors to receive data from the RAMs. In 
addition, DOEO is propagated through a delay (typically 12 ns) to 
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an input of NAND gate fl81 and is coupled with a delayed 
(typically 100 ns) CASET1 to generate a Memory Read Data Strobe 
(MEBSO) signal. (Refer to Figure 1^-12.) The MWA lines then 
select one of four channels of the multiplexor which places the 
read data onto the internal bidirectional bus. The first MRDSO 
(first word in the quadword mode) is delayed by CASET1 and delay 
line A77 (typically 100 ns), to insure proper setup and access 
time of the RAM data. The second, third, and fourth MRDSOs (in 
guadmode operation) are delayed by the RC circuit and propagation 
delay of the gates between A81, pin 8 (DOEO) and A81, pin 14 
(MEESO) (typically 20 ns). 
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Figure 14-10 STM Write Mode Timing Diagram 
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14.2.1.9 Refresh 

The dynamic nature of the RAH chips requires periodic refreshment 
of stored data every 2.0 ms. (Refer to Figure 14-13.) Refresh 
is accomplished when the STM receives the MREFO signal. This 
signal sets the STM into the refresh mode, prevents write 
operations, and enables all RAS drivers to produce RAS clock to 
all RAMs. 

Refresh (row) address lines are latched by arrival of MCIO and 
clocked by RAS into the RAMs. The STM operates in two refresh 
modes: cycle steal mode, and burst (battery backup) mode. 



Cycle steal - 



128 refresh cycles are generated every 2 
between read or write operations. 



ms 



in 



Burst (battery backup) - 128 refresh cycles are generated in one 

hurst every 2 ms. In between the bursts, the P5S 

is shut down, thus reducing the current drain on 
P5U which is battery backed up. 
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14.2.2 Power Supply 



1U. 2.2.1 Introduction 

The STM uses two +5.0 V supplies; F5 and P5U. P5 powers the 
nonrefresh circuitry. P5U (which is a separate uninterrupted 
+5.0 V supply) is used to supply the RAM chips and 
refresh-related circuitry. P5U must be maintained to ensure 
valid memory. Another source derived from P5U is P5S (switched). 
The P5S is generated via an on-board PNP transistor switch 
controlled by PFSDO. PBS powers refresh control circuitry which 
is pulsed every 2 ms during battery backup operation. 

14.2.2.2 PBS Power Down 

A P5S power-down sequence starts upon arrival of PFSDO going low 
(active). This sets comparator A61, pin 10 high, which is 
compared to pin 11 (which maintains a 2.4 V level during normal 
operation). Since A61, pin 10 is higher than pin 11, pin 13 of 
A61 goes low, turning off the PNP transistor switch and thereby 
causing P5S to discharge eventually to ground. As PBS discharges 
below 4.8 V, A61, pin 14 goes low activating MCLCO, CCO, and 
SCLDO to prevent an accidental write operation into RAMs. Low 
RCLCO indicates to the controller (LBC) that the STM is in the 
low-power mode. 

14.2.2.3 P5S Power Up 

P5S power-up is accomplished following the release of PFSD0=1 
(inactive). PFSDO going high turns en the PNP transistor switch 
which raises PBS to P5U level. Once P5S reaches approximately 
4.8 V, A61, pin 14 goes high releasing RCLCO, CCO, and RCLDO. 
This signifies to the controller that the STM is ready to accept 
refresh cycles. 



14.3 MNEMONICS 

The following is a list of the mnemonics on the STM board. The 
meaning and the 35-764D08 schematic location of each signal are 
provided. 

SCHEMATIC 
MNEMONIC MEANING LOCATION 

BREFO Buffered refresh 2E1 

BSCLRO Buffered systems clear 16B5 

CA"A":CA"D" Chip address lines (A-D) 3G1-9 

CAEO Column address enable 2H4 

CAS"A":CAS"D" Column address strobe 3M5-9 

CASTA1 :CASTB1 Column address strobe timing 2M4 

CRAAO:CRADO Row address strobe 3K1-9 
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MNEMONIC 

CWEfl:D 

DIEO 
DOEO 

LMB001:061 

LMB071: 131 

LMB141:151 

LMB161 

Lf?B171:381 

MBO 

MCCO 

MCIO 

MEA00:30 

MRDSO 

MREO 

MREFO 

MSI 

MWA001:011 

HWEO 

MX031:011 

P5 
P5S 
P5U 
PFSDO 

RAEO 

RAST1 

RCLCO:DO 

EEO 

REFO 

WAO, HA1 
WT1 



MEANING 

Chip write enable 

Data in enable 
Data out enable 



(row address and 
(column address 
(word row 



Local memory bus 

data lines) 

Local memory bus 

and data lines) 

Local memory bus 

selection and data lines) 

Local memory bus (single/quad 

select and data line) 

Local memory bus (data lines) 

Memory busy 

Memory cycle complete 

Memory cycle initialize 

Memory expansion address 

Memory read data strobe 

Memory read enable 

Memory refresh 

Module select 

Memory word access 

Memory write enable 

Memory super expansion address 

+5 V supply 

+5 V switched supply (internal) 
+5 V uninterruptible supply 
PBS shutdown 

Row address enable 

Row address strobe timing 

Refresh clear 

Read enable 

Refresh 

Word access select lines 
Write timing 



SCHEMATIC 
LOCATION 

4D1-9 

2M7 
2M8 

3A2 

3A5 

3A7 
3A7 

6E7 

2D3 
2A3 
2A3 
2B7 
2M8 
2E7 
3A7 
2H5 
2B9 
2E7 
2A5 

16A8 
16H7 
16L5 
16B6 

2F4 

2M2 

16J5 

2J6 

3C7 

2C9 
2N3 
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CHAPTER 15 
ADJUSTMENTS 



15.1 INTRODUCTION 

ThiE section provides the adjustments for the EDMA Protocol 
Logic, EDHA control oscillator, and the High Performance 
Floating-Point Processor (HPFPP). The CPU clocks are derived 
from a crystal oscillator and require no adjustments. 



15.2 EDMA PROTOCOL LOGIC OSCILLATOR ADJUSTMENT 

These oscillators are set at the factory and usually do not 
require further adjustments. If adjustments are necessary, 
however, the following procedure should be followed (refer to 
Sheet 6 of Functional Schematic 35-770D08): 



1. Turn processor power off. 

2. Connect GUHOQ to ground. 

3. Connect 0UB11 to ground. 

4. Connect 04B04 to ground. 

5. Turn processor power on. 

6. With scope probe on QUEO (0UE08>, adjust capacitor 02A 
(80-02) for a 60 to 65 nanoseconds pulse width of QUEO. 

7. Attach another scope probe on SOTO (0UR11). Adjust 
capacitor 04A (02-80) for 270 to 280 nanoseconds from 
falling edge of QUEO to falling edge of SOTO. 

15.3 LOCAL MEMORY TO EDMA CONTROL OSCILLATOR ADJUSTMENT 

Perform the following five steps (refer to Sheet 5 of Functional 
Schematic 35-770D08); 

1. Turn power off. 

2. Connect 01A01 to ground. 

3. Connect 01A0U to ground. 
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t». Turn power on. 

5. Adjust capacitor OOA (80-02) for FDA1 to be a square 
wave period of 480 nanoseconds. 



NOTE 

If the waveform appears unstable, 
readjust the capacitor tio a different 
position. 



15.4 CLOCK ADJUSTMENTS FOR THE HPFPP 

Refer to the Perkin-Elmer 3220 High Performance Floating-Point 
Processor Installation and Maintenance Manual, Publication Number 
29-705, while performing the following steps; 

1. Turn CPU power off and remove the HPFPP. 

2. Install an M80 Extender Board (28-015) In slot 8 of the 
processor chassis. 

3. Install the HPFPP In the M80 Extender Board with the 
HPFPP-A Board on top. 

4. Connect a scope probe to TP1 (100-2 on HPFPP-A) ACLK1A 
and adjust the scope time base for 20 
nanoseconds/division. (Refer to Functional Schematic 
35-715D08, Sheet 4, Location M7.) 

5. Select nominal clocks by setting the dip switches in 
location 16A on the HPFPP-A to the following positions: 

SWITCH # POSITION SWITCH # 

1 OFF 5 

2 ON 6 

3 OFF 7 

4 CFF 8 

6. Turn CPU power on and momentarily ground pin 5 of the IC 
at 16B (HPFPP-A). 



NOTE 

Grounding 16B05 forces the HPFPP 
oscillator into a free-running 
condition which can be halted only by 
an initialize or power down. 



PC 


)SITI0N 




OFF 




OFF 




ON 




OFF 
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7. Set the HPFPP clocks to nominal by adjusting the trimmer 
capacitor at location 11B on the HPFPP-A Board. Nominal 
clocks are: 



ACLK1A (TP-1) = 100 nanoseconds (rise edge to rise 
edge at 1.5 V levels) 



8. Turn CPU power off and remove HPFPP from the extender 
board. 

9. Remove extender board from the processor chassis. 

10. Install the HPFPP-B Board in slot 8 and the HPFPP-A 
board in slot 7 of the processor chassis. Install the 
two 50-conductor cables between connectors 3 and 4 of 
the HPFPP-A and -B Boards. 
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CHAPTER 16 
02-663 TEST AID 



16.1 INTRODUCTION 

The 02-663 Test Aid is a compact, durable, and simple-to-use test 
fixture. It provides the necessary control to display the B, S, 
and ROM DATA (RD) buses of the processor, as well as the Control 
Store Address (CSA), four processor flags. Instruction Register 
(IR), and I/O attention lines (INT). 

This chapter covers the operation, installation, and maintenance 
of the Test Display. 



16.2 GENERAL DESCRIPTION 

The 02-663 Test Aid consists of two printed circuit board 
assemblies, one of which is attached to the processor boards by 
two front cables. The other board is connected to the backpanel 
on one of the processor beard positions and cabled to the first 
board by a single flat ribbon cable. Figure 16-1 shows the 
connections to the processor. 

Figures 16-2 and 16-3 show the switch, displays, and cable 
connections of the test display. 

The numbered parts illustrated in Figures 16-2 and 16-3 have the 
following functions; 



1. Cable to CPU-B board connector U, slot 10 

2. Cable to CPU-A board connector 3, slot 09 

3. Cable to Test Aid multiplexor 

4. Control store address display 

5. Display for selected bus 

6. Bus selection switch 

7. Flag register display 

8. Cable from Test Aid multiplexor to display box 

9. Connector to mate at location 0, slot 09 
10. Connector to mate at location 1, slot 09 
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Figure 16-1 Test Aid Connections to Processor 
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Figure 16-2 Display Box 
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Figure 16-3 Test Aid Hultiplexor Board 

16.3 INSTALLATION AND OPERATION PROCEDURE 

Install and operate the 02-663 Test Aid as follows: 



Place the console power switch in the STANDBY position. 

Install cable 1 (refer to Figure 16-2) on connector U of 
the CPU-B board, slot 10. (Refer to Figure 16-1.) 

Install cable 2 (refer to Figure 16-2) on connector 3 of 
the CFU-A board, slot 09. (Refer to Figure 16-1.) 

Put the Test Aid multiplexor on the backpanel CPU-A 
position, slot 09. 

Connect the cable from the display box to the Test Aid 
multiplexor. The cable should lie flat with no twists. 

Select the bus to be displayed, IR, B, S, or RD by 
switch 6 (refer to Figure 16-2). 

Operate the system in the usual manner. The displays 
track the state of the buses. 



16. a POWER SOPPLY 

Power is supplied to the Test Aid multiplexor directly from the 
backpanel. Power is supplied to the display board from the Test 
Aid multiplexor through the cable. 
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16.5 EXTENDER BOARD OPERATION 

Cable 2 (refer to Figure 16-2) is provided with enough length for 
extender board operation. 



16.6 TEST AID OPEBATIOH 



16.6.1 Test Aid Multiplexor 

The Test Aid multiplexor buffers the flag register hits and sends 
them to the display board; it also corrects the logic levels of 
some signals and multiplexes the instruction register with I/O 
attention lines, B bus, and ROM Data Bus (RD Bus) data to the 
display board. The bus selection switch on the display board 
generates the two multiplexor control lines, IRC and RDO, which 
steer the multiplexors as follows: 



IRQ 


RDO 


FUNCTION TO DISPLAY 


low 
Low 
High 
High 


Low 

High 

Low 

High 


Not used 

IR bus with attention lines 

RD bus 

B bus 



NOTE 

The RD bus does not display RD bits 6, 
7, or 8. Bit 7 is SFTEN1 (Single- 
Precision Floating-Point Enable); bit 6 
is DFTEN1 (Dcuble Precision Floating- 
Point Enable); and bit 8 is tied to 
ground. 



16.6.2 Display Board 



The display board selects either the input from the backpanel 



board or the S bus data by a 
then displays the selected 
control store address is 
hexadecimal displays. The 
individual LEDs. 



signal from the selector switch. It 

bus on the hexadecimal display. The 

also inverted and displayed on 

flag register bits are displayed on 



16.7 TEST AID DISPlAr 

The 02-663 Test Aid uses the Model 8/32 test display printed 
circuit assembly. The following is a mnemonic cross reference 
between the 8/32 test display schematics provided (35-612D08) and 
the Test Aid multiplexor board. 
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TEST 


AID 


CONN PIN NO 


203- 


■5 


103- 


.5 


121- 


•5 


221- 


•5 


120- 


.5 


220- 


•5 


216- 


•3 


116- 


•3 


218- 


■3 


117- 


•3 


219- 


•3 


118- 


•3 


220- 


•3 


120- 


•3 


222- 


•3 


121- 


•3 


22 3- 


■3 


122- 


•3 


119- 


-5 


219- 


■5 


118- 


•5 


218- 


■5 


117- 


■5 


217- 


■5 


116- 


-5 


216- 


-5 


115- 


-5 


215- 


-5 


114- 


■5 


214- 


•5 


113- 


-5 


213- 


-5 


112- 


-5 


212- 


-5 


111- 


-5 


211- 


-5 


110- 


-5 


210- 


-5 


109- 


-5 


209- 


-5 


108- 


. c 


208- 


-5 


107- 


-5 


207- 


-5 


106- 


-5 


206- 


-5 


105- 


-5 


205- 


-5 


104- 


-5 


204- 


-5 


204- 


-4 


105- 


-4 



8/3 2 


02-663 


SAE1EN0 


IRO 


SAE2EN0 


RDO 


ceo 


FLR280 


VCCO 


FLR290 


GCCO 


FLR200 


LCCO 


FLR310 


CSAD040 


CSAR200 


CSAD050 


CSAR210 


CSAD060 


CSAe220 


CSAD070 


CSAR230 


CSAD080 


CSAR240 


CSAD090 


CSAR250 


CSAD100 


CSAR260 


CSAD110 


CSAR270 


CSAD120 


CSAR280 


CSADt30 


CSAR290 


CSAD140 


CSAR300 


CSAD150 


C3AR310 


SABO 


MXD001 


SAB1 


MXD011 


SAE2 


MXD021 


SAE3 


MXD031 


SAB4 


MXD041 


SAB5 


MXD051 


SAE6 


MXD061 


SAE7 


MXD071 


SAE8 


HXD081 


SAE9 


HXD091 


SAB10 


MXD101 


SAE11 


MXD111 


SAB12 


HXD121 


SAB13 


MXD131 


SAE14 


MXD141 


SAB15 


MXD151 


SAE16 


MXD161 


SAE17 


MXD171 


SAE18 


MXD181 


SAB19 


MXD191 


SAE20 


MXD201 


SAE21 


MXD211 


3AB22 


MXD221 


SAE23 


MXD231 


SAE24 


MXD241 


SAB25 


MXD251 


SAB26 


MXD251 


SAB27 


MXD271 


SAK28 


MXD281 


SAB29 


MXD291 


SAB30 


MXD301 


SAB31 


MXD311 


CSE001 


S001 


CSD011 


soil 
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TEST 


AID 


CONN PIN NO 


20 5- 


-4 


106- 


-4 


207- 


-4 


107- 


-4 


208- 


-4 


109- 


-4 


209- 


-4 


110- 


-4 


211-4 


111- 


■4 


212- 


•4 


113- 


-4 


213- 


-4 


11U- 


■4 


215- 


-4 


115- 


-4 


216- 


-4 


117- 


-4 


217- 


-4 


118- 


-4 


219- 


■4 


119- 


•4 


220-4 


121- 


•4 


221- 


•4 


122- 


■4 


223- 


■4 


123- 


■4 


224- 


•4 


124- 


■4 



8/3: 



CSE021 
CSC031 
CSE041 
CSE051 
CSC061 
CSC071 
CSE081 
CSD091 
CSD101 
CSC1 11 
CSE121 
CSE131 
CSE141 
CSE151 
CSD161 
CSE171 
CSC181 
CSE191 
C3E201 
CSE211 
CSE221 
CSE231 
CSE241 
CSD251 
CSD261 
CSE271 
CSE281 
CSC291 
CSD301 
CSE311 



02-663 



S021 
S031 
S041 
SO 51 
S061 
S071 
S081 
S091 
S101 
Sill 
S121 
S131 
S141 
S151 
S161 
S171 
S181 
S191 
S201 
3211 
S221 
S231 
S241 
S251 
S261 
S271 
S281 
S291 
S301 
S311 



16-6 



47-022 R07 



CHAPTER 17 
HIGH SPEED DATA HANDLING OPTION 



17.1 INTRODUCTION 

The High Speed Data Handling Option upgrades the autodriver 
channel of the processor and adds two instructions to the user 
instruction repertoire. The autodriver channel calculation time 
for CRC-BISYNC is greatly reduced and error checking capability- 
is increased to include the CRC-SDLC format. The two added 
instructions are; Process Byte (PB) and Process Byte Register 
(PBE). These provide the capability to perform error checking of 
characters or generation of check characters one data byte at a 
time. hn error check can be calculated in any one of the three 
formats: LRC, CRC-BISYNC (also called CRC-16), or CRC-SDLC. 



17.2 BLOCK DIAGRAM ANALYSIS 

The D bus receivers shown in Figure 17-1 buffer direct the I/O 
bus data to the appropriate logic. The address logic determines 
if the High Speed Data Handling Option has been selected by the 
processor. The steering counter logic determines what type of 
data is being sent to the beard and enables the appropriate 
register for loading. Three types of data can be sent to the 
board: format data, residual check character data, or the 
current data character to be included in the residual check 
character. The format select register is set up by the format 
data from the processor. One of three formats can be selected: 
LRC, CRC-BISYNC, or CRC-SDLC. The current data character 
register contains the current data character for inclusion into 
the residual character. Table 17-1 contains the base numbers 
used to calculate the residual check character and is used to 
calculate CRC-BISYNC and CRC-SDLC. The table in use is selected 
by the format select logic. The check character buffer contains 
the residual check character and is updated with a new residual 
check character each time the current data character register is 
loaded. The D bus drivers gate data to the D bus when the 
processor attempts to read the check character buffer. The box 
active logic is part of the control logic that allows the board 
to accumulate an error check character. 
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1716-2 



ADRSO 



ADDRESS 
LOGIC 



.10 



FORMAT 
SELECT 
LOGIC 

■ 1 



STEERING 

COUNTER 

LOGIC 



TABLE #1 
CRCSDLC 



TABLE #2 
CRC-BISYNC 



16 



f 



D BUS 



7 8 



3 



15 



D BUS I RECEIVER 



1 



8: 



L 



CHECK CHARACTER 
BUFFER 



8 / 



D BUS DRIVERS 



8, 



t 



8. 



D BUS 



3 



15 



CURRENT 

DATA 

CHARACTER 

REGISTER 



8 



BOX 

ACTIVE 

LOGIC 



DRO 



RACK 



TACK 



SYNC HWO 



< 
< 
< 



Figure 17-1 High Speed Data Handling Option Block Diagram 
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TABLE 17-1 DATA BASE TABLES 



(a) Data for the CRC-BISYNC 



00 
08 
10 
18 
20 
28 
30 
38 
HO 
48 
50 
58 
60 
68 
70 
78 
80 
88 
SO 
98 
AO 
A8 
BO 
B8 
CO 
C8 
BO 
D8 
EC 
E8 
FO 
F8 



0000 
C601 
CC01 
OAOO 
D8 01 
1E00 
1U00 
D201 
F001 
3600 
3C00 
FA01 
2800 
EEC1 
E401 
2200 
A001 
6600 
6C00 
AA01 
7800 
BE01 
B401 
72 00 
5000 
9601 
9C01 
5A0O 
8801 
UEOO 
4400 
8201 



C0C1 
06C0 
OCCO 
CAC1 
18C0 
DEC1 
D4C1 
12C0 
30C0 
F6C1 
FCC1 
3AC0 
E8C1 
2EC0 
24C0 
E2C1 
60C0 
A6C1 
ACC1 
6AC0 
B8C1 
7EC0 
74C0 
B2C1 
90C1 
56C0 
5CC0 
9AC1 
48C0 
8EC1 
84C1 
42C0 



C1S1 
0780 
0D80 
CB8 1 
1 980 
DF81 
D581 
1380 
3180 
F781 
FD81 
3B80 
E981 
2F80 
2580 
E381 
6180 
A781 
AD81 
6880 
B981 
7F80 
7 58 
B381 
9181 
5780 
5B80 
9B81 
4980 
8F81 
8581 
4380 



0140 
C741 
CE41 
0E40 
D941 
1F40 
1540 
D341 
F141 
3740 
3D40 
FB41 
2940 
EF41 
E541 
2340 
A141 
6740 
6E40 
AE41 
7940 
BI41 
B541 
7540 
5140 
9741 
9C41 
5E40 
8941 
4F40 
4540 
8341 



C301 
0500 
OFOO 
C901 
1BO0 
DD01 
D701 
1100 
3300 
F501 
FF01 
3900 
EB01 
2D00 
2700 
E1Q1 
6300 
R501 
AF01 
6900 
BB01 
7C00 
7700 
B101 
9301 
5500 
5F00 
9901 
4B00 
8E01 
8701 
4100 



03CO 
C5C1 
CFC1 
09C0 
DBC1 
1DC0 
17C0 
D1C1 
F3C1 
35C0 
3FC0 
F9C1 
2BC0 
EDC1 
E7C1 
21C0 
A3C1 
65C0 
6FC0 
A9C1 
7BC0 
BDC1 
B7C1 
71C0 
53C0 
95C1 
9FC1 
59C0 
8BC1 
4DC0 
47C0 
81C1 



0280 
C481 
CE81 
0380 
DA81 
1C80 
1680 
D08 1 
F281 
3480 
3E80 
F881 
2A80 
EC81 
E681 
2080 
A281 
6480 
6E80 
A881 
7A80 
BC81 
B681 
7080 
5280 
9481 
9E81 
5880 
8A81 
4C80 
4680 
8081 



C241 
0440 
0E40 
C841 
1A40 
DC41 
D641 
1040 
3240 
F441 
FE41 
3840 
EA41 
2C40 
2640 
E041 
6240 
A441 
AE41 
6840 
BA41 
7C40 
7640 
B041 
9241 
5440 
5E40 
9841 
4 A 40 
8C41 
8641 
4040 
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TABLE 17-1 DATA BASE TABLES (Continued) 







(b) Data for 


the CRC-SDLC 






00 


00 


1189 


2312 


329B 


4624 


57AD 


6536 


74BF 


08 


ecus 


9DC1 


AF5A 


BEC3 


CA6C 


DBE5 


E97E 


F8F7 


10 


1031 


0108 


3393 


221A 


56A5 


472C 


75B7 


643E 


18 


9CC9 


8D40 


BFDB 


AE52 


DAED 


CB64 


F9FF 


E876 


20 


2102 


308B 


0210 


1399 


6726 


76AF 


4434 


55BD 


28 


ADaA 


BCC3 


8E58 


9FD1 


EB6E 


FAE7 


C87C 


D9F5 


30 


3183 


200A 


1291 


0318 


77A7 


662E 


SUBS 


453C 


38 


BDCR 


ACa2 


9ED9 


8F50 


FBEF 


EA66 


D8FD 


C974 


40 


42 OU 


538D 


6116 


709F 


0420 


15A9 


2732 


36BB 


1*8 


CE^C 


DFC5 


ED5E 


FCE7 


8868 


99E1 


AB7A 


BAF3 


50 


52 8 5 


430C 


7197 


601E 


14A1 


5 28 


37B3 


263A 


58 


DECD 


CF44 


FDDF 


EC56 


98E9 


8960 


BBFB 


AA72 


60 


6306 


72 8 F 


4014 


519D 


2522 


34AB 


0630 


1739 


68 


EFUF 


FEC7 


CC5C 


DEE5 


A96A 


B8E3 


^ 8A78 


9BF1 


70 


7387 


620E 


5095 


411C 


35A3 


242A 


"l6B1 


0738 


78 


FFCF 


EE46 


DCDD 


CC54 


B9EB 


A862 


9AF9 


8B70 


80 


8408 


9581 


A71A 


B693 


C22C 


D3A5 


E13E 


F0B7 


88 


0840 


19C9 


2B52 


3ADB 


4E64 


5FED 


6D76 


7CFF 


90 


9U89 


3500 


B79B 


A612 


D2AE 


C324 


F1BF 


E036 


98 


18C1 


0948 


3BD3 


2A5A 


5EE5 


4F6C 


7DF7 


6C7E 


AO 


A50A 


P483 


8618 


9791 


E32E 


F2A7 


C03C 


DIBS 


A8 


2942 


38CB 


0A50 


1BD9 


6F6 6 


7EEF 


4C74 


5DFD 


BO 


B58B 


A402 


9699 


8710 


F3AF 


E226 


DOBD 


C134 


B8 


39C3 


28 4A 


1AD1 


0E58 


7FE7 


6E6E 


5CF5 


4D7C 


CO 


C60C 


D785 


E51H 


F497 


8028 


91A1 


A33A 


B2B3 


C8 


4A44 


5BCD 


6 956 


78DF 


0C60 


1DE9 


2F72 


3EFB 


DO 


D53D 


C704 


F59F 


E416 


90A9 


8120 


B3BB 


A232 


D8 


5AC5 


HBUC 


79D7 


685E 


1CE1 


0D68 


3FF3 


2E7A 


EO 


E70E 


F687 


C41C 


D595 


A12A 


30A3 


8238 


93B1 


E8 


63 4 5 


7ACF 


4854 


59DD 


2B62 


3CEB 


0E70 


1FF9 


FO 


F78F 


E606 


D49D 


C514 


B1AB 


A022 


92B9 


8330 


F8 


7BC7 


6A4E 


58D5 


495C 


3DE3 


2C5A 


1EF1 


0F78 



17.3 FUNCTIONAL DESCRIPTION 
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Sheet U of the schematics contains the format register. Current 
Character Register (CCR), and' the CRC tables. The CCR is an 
8-bit register containing ■• - • • .... 




D bus if the steering counter (Sheet 5) selects 

the FMTR to be a destination. Data loaded into the FHTR 
specifies one of three types of error checking: LEC, CRC-BISYNC, 
or CPC-SDLC. 

Sheet E of the schematics contains both timing and control logic 
for the High Speed Data Handling Board. This logic may be 
divided into three categories: 

• addressing logic 

• acknowledge logic 

• clock steering logic 



Depending upon strap options, the addressing logic determines if 
the board is selected by the processor. If TP6 is high, the 
processor has selected the board and an operation is in progress. 

The High Speed Data Handling Option Board has a preferred device 
address of X'006* when strapped for operation on the processor. 
The acknowledge logic captures the RACKO signal once the board is 
selected by the XXXX processor. The RACKO signal/ when captured, 
results in gating the contents of the RCCR to the D bus. The 
acknowledge logic is disabled when the board is set up for a 32U0 
processor and all RACKOs are propagated as TACKOs. Assuming the 
board is selected, every transition of CMDO and DAO (32U0 
processor only) or BCNTO (XXXX processor only) causes an internal 
clock to be generated in the clock steering logic. This clock 
toggles a 2-bit counter that steers a delayed clock to the 
appropriate destination register. There are three valid states: 



• 01 causes the FMTR to be leaded. 

• 10 causes the RCCR to be leaded from the D bus. 

• 11 causes the CCR to be loaded and the RCCR to be updated. 

47-022 R07 17-5 



The counter remains in state 11 until either an ADSS1 (3240 
processor) or an ACKO (3215 processor) is received. At this time 
the counter is cleared and the board returned to the initialized 
state until it is again accessed by the processor. 

17. i* CHARACTER ERROR CHECKING CALCULATIONS 

The following examples describe the interaction between the 
processor and the High Speed Data Handling Option Board. 

LEC Example: 



1. The FMTR is loaded with X'02', placing the High Speed 
Data Handling Option Board in the LRC mode of error 
checking. 

2. The RCCR is loaded with an initial residual of X'OOOO'. 
The initial residual can be any number. 

?. The CCR is loaded with X'01' and is Exclusive-OSed with 
the least significant 8 bits of the RCCR. 

4. The resultant data (step 3) is loaded into the least 
significant 8 bits of the RCCR leaving the most 
significant bits unchanged. The RCCR contains the value 
of X'001* . 

5. The CCR is loaded next with an X'03* and Exclusive-ORed 
with the current contents of the RCCR. The resultant 
data is loaded into the RCCR. The content of the RCCR 
is X' 002'. 



CRC-BISYNC Example: 



1. The FMTR is loaded with X'OO*, placing the High Speed 
Data Handling Option Board in the CRC-BISYNC mode of 
error checking. 

2. The RCCR is loaded with an initial residual value of 
X'OOOO', but can be any number. 

3. The CCR is loaded with X'01' and Exclusive-ORed with the 
least significant 8 bits of the RCCR. 

ti. The resulting data (step 3) is applied to the address 
inputs of the CRC-BISYNC portion of the ROM table. The 
CRC-BISYNC table output is X'COCI'. 
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5. The most significant 8 bits of the ROM table output are 
loaded into the most significant 8 bits of the RCCR, and 
the least significant 3 bits of the ROM table output is; 
Exclusive-ORed with the initial most significant 8 bits 
of the RCCR. 

6. The resulting data (step 5) is loaded into the least 
significant 8 bits of the RCCR. The RCCR contains the 
value X'COCV. 

7. The CCR is next loaded with an X'02' and is 
Exclusive-OEed with the least significant 8 bits of the 
RCCR. The output of the CRC-BISYNC table is X*5140'. 

8. The least significant 8 bits of the CRC-BISYNC table are 
Exclusive-ORed with the most significant 8 bits of the 
RCCR. The RCCR still contains the X'COCI* residual. 
The most significant 8 bits of the CRC-BISYNC table are 
loaded into the most significant 8 bits of the RCCR, and 
the least significant 8 bits of the RCCR are loaded with 
the Exclusive-CRed result. 



CRC-SELC Example: 



Calculations for the CRC-SDLC are identical to the CRC-BISYNC 
with the exception that the data base table used is for CRC-SDLC. 

Table 17-1 is a listing of the data base tables used to calculate 
CRC-BIGYNC and CRC-SDLC. The Exclusive-ORed result of the 
contents of the CCR and the least significant 8 bits of the RCCR 
become the 8-bit address of a word in the appropriate table. The 
words contained in the table are partial results. 



17.5 MNEMONICS LIST 

The following is a list of the mnemonics within the High Speed 
Data Handling Option Board. These mnemonics represent the 
function of a given signal in an abbreviated form, and are taken 
from the 02-428D08 schematics. 

SCHEMATIC 
MNEMONIC MEANING LOCATION 

ACCMO Accumulates a check character; Sheets 2, 3, 

indicates that the steering and 5 
counter is in the 11 state 

ADRSO Used by the processor I/O Sheet 5 

system when selecting a device 
on the bus (3240 processor 
only ) 
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MNEMONIC 
BADPC 



ECNTO 



MEANING 

High speed data handling 
address line (XXXX processor 
only); must be grounded at 
backpanel 

High speed data handling 
control line (XXXX processor 
only ) 



SCHEMATIC 
LOCATION 



Sheet 5 



Sheet 5 



CC01: 150 

CCRNTC 

DODO: 150 

DCRO 
ELRES1 

LDATA1 

LFMT1 
LLRE51 



LRCD0ei:151 



LRCEN1 



RACKO 



Newly calculated residual 
character input data 

Clears the steering counter 
and initializes the board 

C bus data sent and received by 
the processor 

Unused processors 

Early load residual character - 
used when loading the RCCR from 
the D bus 

Loads data character from the 

C bus into the Current Character 

Register (CCR) 

Loads Format Register (FMTR) 
from the D bus 

Late load residual character - 
used when updating the RCCR from 
the internal calculations 
(C001: 151 ) 

LRC data - this is the Exclu- 
sive-OKed contents of the CCR 
and the least significant 8 

bits of the RCCR. 

LRC enable - decoded state of 
the FMTR indicating the selected 
LRC format of error check 

Received acknowledge - when 
operation is in progress, 
indicates processor is unloading 
RCCR 



Sheets 2 and 3 

Sheets 4 and 5 

Sheets 2, 3, 
and 4 

Sheet 5 

Sheets 2 and 5 

Sheets 4 and 5 

Sheets 4 and 5 

Sheets 2 and 5 



Sheets 3 and 4 



Sheets 3 and 4 



Sheet 5 
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MNEMONIC 
RCD0Cl!l51 

TDAT001: 151 

ULCRC1 



MEANING 

Residual character data - 
contents of the Residual Check 
Character Register 

Table data output - may be from 
either the CRC-EISYNC or CRC- 
SDCC portion cf the table 

Unloads the Residual Check 
Character Register into the 
D bus 



SCHEMATIC 
LOCATION 

Sheets 2, 3, 
and 4 



Sheets 2, 3, 
and 4 

Sheets 3 and 5 
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8 MEGABYTE (8 



CHAPTER 18 
HB) LOCAL BANK 



CONTROLLER (LBC) 



18.1 INTRODUCTION 



18.1.1 General 

Although the 3210 memory system can contain a maximum of only t\ 
Mb of main memory, the 3E-806F02 8 Mb LBC may alternately be 
installed in place of the 35-771F0a ^ Mb LBC described in Chapter 
13. Even though the 35-806F02 LEC has 8 Mb addressing 
capability/ the 3210 is restricted to 4 Mb of main memory due to 
spare slot availability and STH power requirements. 



18.1.2 Power Requirements 

Table 18-1 provides the power requirements for the LBC board. 

TABLE 18-1 POiER fiEQDIREHENTS 



VOLTAGE 

SYMBOL 


NOMINAL 
VOLTAGE 


MAXIMUM CURRENT DRAIN (AMPS) 


OPERATING 
(SF-LECTED) 


OPERATING 
(UNSELECTED) 


BATTERY 
MODE 


P5 
P5U 


+ 5.0 V 
+ 5.0 V 


13. 7A 
1.8A 


13. 7A 
1.8A 


13. 7A* 
1,8A 



*P5 supply may be depowered in the battery mode. 
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18.1.3 Strapping and Test Point Information 

The following test points are located on the front edge of the 

35-8G6F02 LBC Board: 



1. ECC Disable (TP1 and TP2, Sheet 5) 

Strapping TP1 to TF2 disables the Error Check and 
Correction (ECC) circuit, thereby preventing correction 
or detection of data errors. The error logger cannot be 
updated with the ECC disabled. 

For normal ECC and error logger operation, TP1 and TP2 
should be left unstrapped. 

2. TP3-TP£| Strap 

TPS-TFH must always be strapped for this system. 

3. P5U Monitor (TP6, Sheet 13) 

The P5U supply voltage (+5.0 V + 1%) may be monitored at 
TP6 using TP1, TP3, or TP7 for the ground reference. 

4. MB1 Monitor (TP5, Sheet 13) 

The MB1 flip-flop may be monitored at this point using 
TP1, TP3, TP7, TP10, or TP12 for the ground reference. 

5. TP7-TP8 Strap 

TP7-TP3 must always be left unstrapped for this system. 

6. TP9-TP10 Strap 

TP9 and TP10 must always be strapped for this system. 

7. UCE Lamp Reset (TP11 and TP12, Sheet 7) 

The UCE lamp may be reset by momentarily shorting TP11 
and TP12. This feature must be used only by trained 
personnel. 

8. Cycle Steal Refresh Inhibit 0/1 (TP13 and TP14, Sheet 
13) 

Cycle steal refresh may be inhibited by connecting 
either TP13 or TP1«J to TP12 (GND). This feature must be 
used only by trained personnel. 

9. Refresh Counter Load (TP15, Sheet 13) 

The refresh counter may be preset to all Is by 
connecting TP15 to TP12 (GND). This feature must be 
used only by trained personnel. 
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10. Timer A Set (TP16, Sheet 16) 

The A Timer may be forced CN by connecting TP16 to TP12 
(GNE), The timer will remain in the active high state 
as long as TP16 is grounded. This feature must be used 
only by trained personnel. 

11. P5 Shutdown and P5 Shutdown A (TPA and TPB, Sheet 13) 

TPA and TPB must remain strapped. Only trained 
personnel should remove this strap. 

12. TPP, TPO, TPN, TPM, TPL, TPK, TPJ, TPI, TPH, TPG, TPF, 
TFE, TPD, and TFC These test points are not used on 
the 35-806F02 LBC. 



18.1.4 LBC LED Indicator Information 

The following LED indicators are located on the front edge of the 
35-806F02 LBC beard: 



1. P5U Indicator 

The P5U indicator lights whenever the P5U supply is 
active. The P5U supply remains active at all times 
unless the BEMOTE POWER switch (X5) or the MAINTENANCE 
RESET switch is placed to the OFF position. Before 
removing the LBC board or STMs, verify that the P5U LED 
is extinguished and that the KEY switch on the System 
Control Panel (SCP) is in the OFF position. 

2. Uncorrectable Error (UCE) and Module Identification 
Indicators 

The Uncorrectable Error (UCE) indicator lights whenever 
a Storage Module (SIM) outputs a data word containing a 
detectable multiple bit error. When the UCE indicator 
is lit/ the module ID indicators contain the 512 kb 
module address where the last Read error occurred. 

The UCE indicator remains lit until the SCP INITIALIZE 
switch is depressed, until the KEY switch is placed in 
the OFF position, until an REL instruction is executed, 
until a Read is executed to nonpresent memory, or until 
TF11 and TP12 are shorted. When the UCE indicator is 
off and the module ID indicators are on, they indicate 
that a memory access was made to the module specified by 
the lamps, but that the system is not equipped with that 
module. 
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18.2 FUNCTIONAL ANALYSIS 



18.2.1 Refresh 

Refer to Figures 18-1 and 18-2 for refresh timing information. 
The Storage Modules (STMs) utilize MOS dynamic Random Access 
Memories (RAMs) which require periodic refresh cycles at each of 
the 128 row address locations every two milliseconds. This is 
accomplished ty executing a single refresh cycle every 15 
microseconds (cycle steal mode) or a 128 refresh cycle burst 
every two milliseconds (burst mode). During any refresh cycle, 
every memory chip within the system is selected and refreshed at 
the same row location. 
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Figure 18-2 Burst Befresh Tiling (128 Cycles) 



18.2.1.1 Burst Mode 

The burst mode is entered whenever the consolette INITIALIZE 
switch is depressed or the KEY switch is placed to the OFF 
position, causing the System Clear (SCLRO) line to go active. 
SCLRO (13C3) causes REF1 (13C3) to go active, enabling the 
refresh address driver 11C (3M2) and setting the MB1 flip-flop. 
MBO sets the TA001 flip-flop (16B6), starting the TA timer, which 
causes MCIO (16S5) to go active and initiate the refresh cycle to 
the STM(s). With MREFO (9G5) active, all STMs in the system are 
enabled to perform the refresh cycle (refer to the chapter on the 
STM for a detailed description). 

When TA201 (13G8) goes high, the refresh counter (13J5 and 13M5) 
is advanced and the MBI flip-flop (13K7) is cleared. This causes 
MCCO (9G2) to go active, ending the first refresh cycle. When 
TA181 (13G8) goes low, the HB1 flip-flop (13K7) is directly set, 
starting the next refresh cycle. This mode of operation 
continues for 2E6 cycles allowing the DPR1 flip-flop (13J2) to be 
clocked set and PFSD (13N2) to be activated. PFSDO (9R4) going 
active causes the STM(s) F5S regulator to shut down, placing it 
into a low power standby mode and activating RCLCO (9N5). RCLC1 
(13Ei») causes the refresh counter (13J5 and 13M5) and the DPR1 
flip-flop (13J2) to be cleared, allowing the 1.8 ms one-shot 
(13M2) to time out and deactivate PFSD1. PFSDO (9R4) going 
inactive causes the STH(s) F5S regulator to turn on, deactivating 
RCLCO (9M5), thereby setting the MBI flip-flop (13K7) and 
initiating a 128 cycle burst. A 128 cycle burst is then 
performed every 1.8 msec. 

This mode of operation continues until SCLRO is brought high by 
returning the System Contrcl Panel KEY switch to the ON position 
and timing out the initialize function. This causes the END1 
flip-flop (13F5) to be clocked set after completing a 256-cycle 
burst, allowing the STB1 flip-flop (13H1) to be clocked reset at 
the end of that burst. STB1 going low causes REF1 (13K3) and 
REFO (13L3) to go inactive, allowi-ng LMBYO (15N8) to be returned 
high, indicating to the processor that the memory is ready to 
accept a command. Memory refreshing is continued by performing 
a single refresh cycle steal every 16 microseconds. 

18,2.1.2 Cycle Steal Refresh 

A refresh cycle steal is initiated whenever the free-running 15 
microsecond oscillator (13B2) clocks the REQ1 flip-flop (13D2) 
set, thereby allowing the RFQ1 flip-flop (15K7) to queue up this 
request. Flip-flop 07A (13E2) and the RSELO flip-flop (13F2) are 
used to further synchronize the start and end of the refresh 
cycle to prevent overlapping cf memory operations. Operation in 
the refresh cycle steal irode is identical to the burst refresh 
cycle, with the exception that only one cycle is executed and the 
DPR1 flip-flop (13J2) is never activated. 
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18.2.2 LBC Operating Nodes 



The LEC operates in a number cf different mode 
18-2) as determined by the states of POM d 
(3E7), WRTO (3A6), DMAHWO (3A6), PSEL1 (3A6) a 
the time ERG (13G7) goes active.- These sign 
transparent latches whose outputs drive the mo 
consisting of one of eight decoders 20F (1UC3) 
miscellaneous gate functions (left half of 
given operation, certain mode decoder outputs 
Table 18-2), setting up the control logic for 
manipulation required. 
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011 
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031 
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No Heaory Operation 




1 


1 


1 













1 


Store Byte 


SBY1, SPW1, SPWO 


1 


1 


1 










1 





Store Halfword (Privileged)* 


SHH1, SPH1, SPWO 


1 


1 


1 










1 


1 


Store Halfword (Data)* 


SHH1, SPH1, SPVO 


1 


1 


1 







1 








Test Error logger 
(Store Byte) 


TEIO, TEtl, SBYI 


1 


1 


1 







1 





1 


No Heaory Operation 




1 


1 


1 







1 


1 





Store Fullnord (Privileged)* 


SFH1, SFHO 


1 


1 


1 







1 


1 


1 


Store Fullvord (Data)* 


SF«1, SFHO 


1 


1 


1 




1 











No He«ory Operation 




1 


1 


1 




1 








1 


Bead and Set Halfword 


RSTO, RST1, SPH1, R0AST1 


1 


1 


1 




1 





1 





Bead Halfword (Privileged)* 
(Fullword Operation) 


PBFWO, PBFH1, BFH1, R0AST1 


1 


1 


1 




1 





1 


1 


Bead Halfword (Data)* 
(Fullword Operation) 


PRFWO, PBFH1, RFH1, B0AST1 


1 


1 


1 




1 


1 








Read Error Logger 


ELO, BEll (active with 
LMA190 high), ELST1 
(active with LHA190 low) 


1 


1 


1 




1 


1 





1 


Bead Fullword (Instruction Read)* 


PBFWO, PBFWI, BFW1, R0AST1 


1 


1 


1 




1 


1 


1 





Read Fullword (Privileged)* 


PRFWO, PRFW1, RFW1, B0AST1 


1 


1 


1 




1 


1 


1 
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Bead Fullword (Data)* 


PBFWO, PRFW1, RFW1, R0AST1 
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Store Halfword 


SHW1, SPW1, SPWO 


1 


1 


1 








1 






Store Fullword 


SFW1, SFHO 


1 


1 
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1 









Read Halfword 

(Fullword Operation) 


DRFWO, DBFW1, RFH1, R0AST1 


1 


1 


1 





1 


1 






Bead Fullword 

(Fullword Operation) 


DRFHO, DBFW1, BFW1, B0AST1 


1 
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1 
















DHA Bead and Set 


DBSTO 


1 












MAT Bead and Set Reference Bit 


HATBSBO 





1 1 












BAT Read and Set Dirty Bit 


MATfiSDO 



*LBC does not differentiate between privileged and data instruction. 
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There are five basic functional modes used by the LBC to service 
all operations. They are; 



1. Store Fullword (Figure 18-3) 

2. Store Partial Word (Figure 18-4) including; 

• store byte 

• store halfword 

• read and set 

• test error logger 

3. Read Fullword or DMA read (Figure 18-5) 

4. Read Error Logger Status (LMA190 low) (Figure 18-6B) 

5. Read Error Logger (LHA190 high) 
(Refer to Figure 18-6A) 

NOTE 

All read halfword operations are 

decoded as read fullword operations by 

the LBC. Data steering for halfword 

operations is performed on the CPU-C 
board. 
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Figure 18-6 Bead Error Logger Status 
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Timing diagrams for the A and B timers are provided in Figures 
18-7 and 18-8, Table 18-3 provides data and address bus 
alignment information. The subsequent sections describe each of 
the five basic functional modes. 
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TABLE 18-3 MEMORY SYSTEM DATA AMD ADDRESS BUS ALIGNMENT 
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18.2.2.1 Store Fullword 

A store fullword cycle is initiated at the processor by setting 
UP the write data lines MDS000:310 (2A4), address lines 
LMA080:310 (3A1-3A9), write control line WRTO (3A6), and mode 
control lines CMAHWO (3A6), PSEL1, and RD011:031 (3A7). After 
these lines are set up, the processor generates an ERO (13G7), 
clocking the MB1 flip-flop set, thereby starting the memory 
cycle. MB1 going active causes write data to be latched in the 
input data register (2G8), addresses to be latched in the address 
register (3A), and the control lines in their respective 
registers (3A6). WBO having set the TA timer flip-flop (16B6) 
causes MCIO (16S5) to go active, latching up the address 
presented on LMB001:151 (3E5,3K2) into the STM selected by lines 
MEA030:000 (9G). After satisfying the STM address hold time, the 
EAO flip-flop (16R5) is set, thereby tristating the LMB001:151 
address drivers (3E5,3K2). TA101 (2R'4 and 15B2) going active 
enables the input data register (2G8) and the data bus drivers 
(Sheets 8 and 9), placing the word to be written onto lines 
C000:310 and 1MBOOO:310. lines D000:310 are input to the parity 
generators (UC5,UF5), whose outputs P000;060 propagate through 
the write parity register (7F7) onto lines GP000:060. This 
causes the parity data to be placed onto lines LMB321:381 by the 
parity data drivers (9E8). TAA121 (15A4) causes WEO to go low, 
activating MWEO (9G3), allowing the data present on lines 
LKB001:381 to be written into the selected STM. Following the 
removal of WEI (1UJ3), NCLR1 (lURU) goes active, clearing the MB1 
flip-flop (13K7) which enables MCCO (9G2). With HCCO activated, 
the write cycle is completed and CLKOD (15M9) causes LMBYO to go 
high, signaling to the processor that the memory is no longer 
busy. 

18.2.2.2 Store Partial Word 

A store partial word cycle is initiated in the same way as 
described in the store fullword description. The cycles differ 
in that the word to be modified must be read from the STM before 
performing the write. This is necessary to allow new parity data 
to be generated from the modified word. The following 
description continues from the point just prior to enabling the 
input data register, as described in the store fullword 
operation. 

WDENO (2RU) going active enables the input data register (2G8), 
placing the byte (store byte operation or test error log 
operation) or halfword (store halfword operation) of write data 
onto data lines D000:310. HDENO (1ilK9) also activates 106101:31, 
causing D000:310 to be loaded into the Good Data Registers (GDR) 
(Sheet 6). 



NOTE 

WDENO does not go active during a read 
and set operation. 
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TA161 (15G1) going active sets the RE1 flip-flop (15J3) which, in 
turn, activates the Uncorrected- Data Register (UDR) (Sheets 8 and 
9) and MBEO (9G1). The STM responds in 240 nanoseconds by 
activating MRDSO (9G6), signaling that lines LMB001:381 have been 
loaded with the read data. EBSO causes the RE1 flip-flop (15J3) 
to be reset, removing MREO (9G1), latching the UDR (Sheets 8 and 
9) and starting the TB timet (16B2). Data lines 0000:310 and 
UP000:060 propagate through the parity checkers (Sheets 4 and 5), 
generating the Error Check and Correction (ECO syndrome code on 
lines POOOiOeO. If no data bit errors are generated, the 
syndrome code lines are all lew deactivating MERO (5N2). If a 
single data bit is in error, MERO goes low along with one output 
from the DC error decoder (5J8) and one output from the DA or DB 
error decoder. One of the correction lines EB000:310 (Sheet 6) 
or EPB000:060 (7C4) goes high, causing the data bit in error to 
be input to the GDR (Sheet 6) or Good Parity Register (GPR) (7F4) 
to be corrected (inverted). If any two data bits are in error, 
MERO goes low, correction lines EB0OO:310 and EPBOO0:O60 remain 
low (no correction), and the uncorrectable error decoder (7M5) 
goes low allowing the UCEO flip-flop (7N4) to be activated. UCEO 
at AOI gate 20K (15B2) prevents activating EB1 and EDO when the 
modified word is written back into the STM, causing all logical 
ones to be stored in the STM. This is necessary because the new 
parity data generated could otherwise make the data appear error 
free en subsequent reads from this location. TB021 (14G9) going 
active causes LDGP1 (read and set or test error logger operation 
only) and select LDBy01:31 lines (14H7) to go active, thereby 
loading the part of the word not to be modified into the GDRs 
(Sheet 6). TB080 (1409) going low deactivates LDBY01:31 and UDDO 
(15L4) and activates GBCI (15N4), placing the modified word onto 
lines DOOOrSIO (Sheet 6). New parity data is generated from this 
word and appears on lines P000:060 (Sheets 4 and 5) which are 
loaded into the write parity register (7F7) and output on lines 
GP000:060. 



NOTE 

A test error logger operation does not 
store away new parity data, but it uses 
the old parity by enabling the GPR 
(7F4) onto lines GP000:060. 



A read and set operation differs from the above description in 
that the entire word from the STM is loaded into the GDR and, in 
turn, output to the processor from the output data register (see 
read fullword operation for description). Additionally, the most 
significant bit of the halfword DOOO or D160 (15G6), as addressed 
by LHA140, is set on write data line DOOOA or D160A (15K6) if 
MATRSO, DMARSO, or RSTO are activated. D020A is set on write 
data line E020A if MATRSDO is activated, 

TBB141 (15A2) activates EDI and EDO, placing the modified word 
data and parity data onto lines LMB001:381 (Sheets 8 and 9). 
TB161 (15A4) causes WEO and MWEO (9G3) to go active, placing the 
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STM in the write mode. WEI (iaJ3) going inactive causes NCLB1 
(13G9) to reset the MB1 flic-flop (13K7), enabling MCCO (9G2). 
LMBYO (15N8), having gone high at the previous edge of CLKOD, 
signals to the processor that the cycle is complete and the 
memory is no longer busy. 

A DMA read and set and MAT read and set operation is similar to 
a regular read and set operation, except that only bit is set. 

A MAT read and set dirty bit is also similar to a regular read 
and set operation except that bit 2 is set. 

18.2.2.3 Read Fullword 

A read fullword operation begins with the processor setting up 
the address bus and control lines to their appropriate states 
followed by the initiation of the cycle with E80 (13G7) being 
activated. EEO sets the MB1 flip-flop (13K7), causing the 
address register (3B) and control registers (3B, 3E) to be 
latched and the TA timer flip-flop (16B6) to be set. Lines 
MX011:031, LMB001:151, and MEA0O0:O3O (Sheet 9) are presented 
with the address which is latched into the selected STM by HCIO 
<16S5). After satisfying the STM address hold time, EAO (16S<4) 
going active tristates the address drivers (3E5, 3 J3 ,9K9 ) . 

TA161 (15G1) going active sets the BE1 flip-flop (15J3) which, in 
turn, activates the UDR (Sheets 8 and 9) and MREO (9G1). The STM 
responds in 2U0 nanoseconds by activating MRD30 (9G6) signaling 
that lines LKE001:381 have been loaded with the read data. RDSO 
causes the REI flip-flop (15J3) to be reset, removing MREO (9G1), 
latching the UDR (Sheets 8 and 9) and starting the TB timer 
(16B2). Data lines D000:310 and UPO0O:06O propagate through the 
parity checkers (Sheets a and 5), generating the Error Check and 
Correction (ECO syndrome cede on lines P000:060. If no data bit 
errors are generated, the syndrome code lines are all low 
deactivating HERO (5N2). If a single data bit is in error, MERO 
goes low along with one output from the DC error decoder (5J8) 
and one output from the DA or DB error decoders. One of the 
correction lines EB000:310 (Sheet 6) or EPB000:060 (7C4) goes 
high, causing the data bit input to the GDR (Sheet 6) or GPR 
(7F4) to be corrected (inverted). If any two data bits are in 
error, MERO goes low, correction lines EB000:310 and EPB000:060 
remain low (no correction), and the uncorrectable error decoder 
(7H5) goes low, allowing the UCEO flip-flop (7N4) to be 
activated. 

TB080 causes lines LDBY01:31 and LDGP1 (14M6) to load and enable 
the GDRs (Sheet 6) and the GPR (7F3), placing the data 
(corrected) onto lines 0000:310 and GP000:060. 0DD1 (16N3) going 
active places this data onto the MDS000:310 lines (2A5) for the 
processor. If an error has been detected, TBB101 (15A1) 
activates ED1 and EDO enabling the write data drivers (Sheets 3 
and 9) onto IMB001!381; TEE121 (15A3) activates MEO, enabling 
MWEO (9GU); and WEO (iaJ3) going inactive causes NCLR1 (13G9) to 
reset the MB1 flip-flop (13K7). If no errors were detected, NE1 
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(mJ2) going active causes NCLR1 (13G9) to reset the MB1 
flip-flop (13K7). CLKOD (1EM9) going active with DUAO inactive 
raises the LMBYO line, signaling to the processor that the memory 
is no longer busy. 

18.2.3 Read Error Looger (Including ECC Description) 

The error logger consists of a 16K x 1 (four 4k x 1 RAMs) buffer 
(10L8), an address multiplexor (10F1), a 16-bit shift register 
(10K1 and 10G2), a shift address generator (10B3)/ a syndrome 
code register (10C8), two Error Status flip-flops (10K4), and 
control circuitry (Sheet 10). 

18.2.3.1 ECC Circuit Description 

The Error Check and Correction (ECC) circuitry (Sheets i» through 
7) consists of parity/syndroite generators P000:060 (Sheets U and 
5); error detector MERO (5M3); first-level error decoders DA0:7, 
DB0;7, and DC0:7 (5J7); correction bit decoders EB000:160 (Sheet 
6) and EPBOOO:060; uncorrectable error detector (UCEO) with LED 
display indicator (7M5 and 7FI7)? and Exclusive-OR bit correction 
gates (Sheets 6 and 7). The ECC code implemented provides 
detection and correction cf all single-bit errors and detection 
of all double-bit error combinations. 

The Error Correction Code (ECC) logic is used to generate the 
proper parity bits (P00:P06) when writing into the STM 
(LMB32:LMB37) or to check the 39-bit data word read from the STM. 

When writing into memory, the data to be written is available on 
D00:D31. The seven parity bits (UP00:l]P06) are forced low. The 
resulting parity bit (P00:PC6) outputs, along with the 32-bit 
data word, are written to the STM. (Refer to Table 18-4.) 

Reading from the STM fetches a 39-bit data word, which is 
provided on the inputs of the ECC logic (D00:D31 and P00:06). 
The syndrome output should be all zero if there is no error. 
(Refer to Table 18-5.) The syndrome output bits (P00:P06) are 
decoded to correct any single-bit error. Refer to Table 18-5 for 
decoding the syndrome bits after a read operation. 
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EXAMPLE: DATA TO BE WRITTEN = X 00000000 PARITY GENERATED = 1001000 

DATA READ AFTER WRITE = X'SOOOOOOO' PARITY READ = 1001000 SYNDROME RESULT = 1100100 DATA BIT ERROR (SEE TABLE 134) 
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TABLE 18-5 ECC SYNDROME CODE (Continued) 
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TABLE 18-5 ECC SYNDROME CODE (Continued) 
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During a faulty read operation, data from the STM is input to the 
parity check generators causing one or more parity/syndrome lines 
P000:060 to go high and activating MERO (5N2). These lines are 
also input to the first level decoders (5J5-5J8), whose outputs 
are further decoded by the correction bit generators (Sheet 6 and 
7C3). If a single-bit error is detected, one correction line 
EB000:160 or EFE000:060 goes high (active), correcting the bit in 
error. If the error detected was not a single bit error, lines 
EB000:160 and EPB0OO:O60 remain low (no correction) causing UCEO 
(7N3) to go active and latching the address (1 of 4) of the 
faulty STM in the uncorrected error display (7R7). 

18.2.3.2 Error Logger Description 

The error logger records all detectable single and multiple bit 
memory errors (refer to Table 18-5). The error logger is divided 
in two, with the first half covering the lower 4 Mbs of memory 
and the other half covering the upper 4 Mbs of memory. The 
system only uses the first half of the error logger since there 
can only be U ?!bs maximum. An error can be detected down to the 
1 € k level. 

Errors are recorded as follows: parity/syndrome lines P000;050 
are latched in the syndrome register (10C8) whose outputs 
S001:051 are steered onto error logger address lines ELA04:11, 
along with the word address lines WAOOO and 010, via the address 
multiplexors (10D1 and 10D3). Line S061 is used, along with 
BA09, as the error log RAM chip enable (CE) decode. BA09 selects 
between the lower 4 Mb 4k x 1 RAHs, 17k and 14k (10J6 and 10M6), 
and the upper 4 Mb 4k x 1 RAMs, 16k and 15k (10J8 and 10M8). 
S061 selects between the two RAMs selected by BA09, placing all 
even errors (refer to Table 18-6) into 4k x 1 RAM 17k or 16k, and 
all odd errors into 4k x 1 RAMs 14k or 15k. STM module select 
lines ELMA11:31 and ERLA01 (10J6, 10J8, and 10L8) are input 
directly to the 4k x 1 RAMs as most significant addresses. HE1 
(10H4) and MEG (10N6), having gone active, cause a low to be 
written into the address location of the selected RAM, and set 
either flip-flop 02M (10K4) upper half of the error logger or 
flip-flop 05K (10K5), lower half of the error logger. These two 
flip-flops represent the status of their respective error logger 
halves. 

There are two operations provided for obtaining error logger 
information, read error logger status, and read error logger. 
Both operations are initiated by sending the read error logger 
code on lines RD011:31 and setting address bit LMA190 for a read 
error logger status or resetting address bit LMA190 for a read 
error logger operation. 

A read error logger status operation responds with line MDS160 
being set if the error logger contains error information, or 
reset if no errors have been stored. LMA090 is used to select 
between the status for each error logger half? if LMA090 is 
reset, MDS160 returns status for the lower half of the error 
logger; and if LMA090 is set, MDS160 returns status for the upper 
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half of the error logger. The selected status flip-flop (10K4 or 
(10K5) is always reset vhen a read error logger status is 
performed. 

A read error logger operation reads 16 consecutive locations of 
the error logger, returning a half-^word on lines MDS160-310. 
LMA090 selects between the upper and lower half of the error 
logger. Address bits LMA100:180 are steered to the error logger 
RRMe (10J6, 10J8, 10M6, and 10H8) via the address multiplexor 
(3E1, 3E3), along with lines AD01:21 from the shift counter 
(10B3). The contents of eight address locations are read from 
each 4k X 1 RAM (operated in parallel) of the selected error 
logger half and loaded into their respective shift registers. 
Each address location is written back to a one (no error state) 
before reading out from the next address location. The timing 
used to perform this operation is derived from system clocks 
CLK1D and SCLK1A (lOAU). After loading the shift registers, 
their contents are enabled onto lines D160;310, which output onto 
lines MDS160;310 through the output data register (Sheet 2). 
AD31 (1UJ2) going active causes NCLR1 (13G9) to reset the «B1 
flip-flop (13K7), readying it to accept the next ERO. RCARO 
(10M3), having gone active, allows the ELDUAL1 flip-flop to be 
reset, removing DUAO (15N7) and causing LMBYO (15N8) to be 
deactivated on the next transition of CLKOD. 

The halfword returned during a read error logger operation is 
interpreted as follows: each bit in the halfword represents 1 of 
16 syndrome codes created by concatenating 4 bits with the 3-bit 
syndrome field (A160:180) sent to the LBC during the REL 
instruction. For example, if A16:18 were zeros when the REL 
instruction was executed, the halfword returned would represent 
syndrome codes 0000000 - 0001111, where bit 31 represents 0000000 
and bit 16 represents 0001111. For every bit in the halfword 
that is set, an error has occurred with the corresponding 
syndrome. By using Table 18-5, the type of error can then be 
determined. The location of a chip in error, for errors that 
have been determined to be single-bit errors, can then be 
determined using the module number bits and the word column bits 
in the address field of the REL instruction (refer to Table 
18-6). 

When performing a read error logger or read error logger status 
operation, address bit LMA080 must be reset. If LMA080 is set, 
the operation is not performed and the LEG resets all bits on 
MDS160:310. Table 18-6 shews the addressing scheme for read 
error logger and read error logger status operations. 

As stated earlier, the system only uses the lower half of the 
error logger since the maximum memory capacity is H Mb. 
Therefore, performing a read error logger status or read error 
logger operation with LMA090 set will yield meaningless results 
in all cases. 

Every time P5 is turned off, the error logger is not powered; 
this means that every time P5 is turned on, the error logger 
contains invalid data and its status flip-flops may or may not be 
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set. A read error logger status operation and a read error 
logger operation must be performed for all error logger addresses 
an order to clear out the error logger that valid errors can then 
be recorded. 



TABLE 18-6 ERROE LOGGER ADDRESSING SCHEME 



1888-1 
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18.3 MNEHONICS 



The following is a 
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provided. 



list of the mnemonics used on the LBC board. 
35-806D08 schematic source of each signal are 
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Shift counter bits 

Board Address 8 

Board Address 9 

Buffered memory 

Buffered itemory 
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cycle initiate 
voltage failure 



Refresh counter carry 
Control bits 

Buffered processor clock 
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Buffered processor clock 
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SCHEMATIC 

MNEMONIC MEANING LOCATION 

CLRO Cycle steal clear 13D2 

CLEOB Clear DU circuit 15E7 

CLTB1 TB timer feedback 16A1 

CSTRINOOslO Cycle steal refresh inhibit 13A3 

D000!E310 Internal data bus lines Sheets 2/6,8, 

9,10,11 

DOOOA Test and set bit 15K5 

D160A Test and set bit 15K6 

DA0:DA7 First-level error decode bits 5K6,5K7 

DB0:DE7 First-level error decode bits 5K5,5K6 

DC0!DC7 First-level error decode bits 5K8,5K9 

DEREO Disable error correction line 5G6 

DHWO Buffered DMA halfword line 3C6 

DMAHWO DMA halfword line 3A6 

DMARSO DMA read and set 3D9 

DMARSTO DMA read and set latched 3F9 

DPR1 Depower line 13K2 

DRFWO/1 DMA read fullword iaE7 

DREL1 Data read error logger 14H5 

DSFWO DMA store fullword lUDU 

DSHWO DMA store halfword 14D3 

DUAO/1 Data unavailable 15N7 

EAO/1 Enable address flip-flop 16S4 

EB000:EB310 Data bit correction lines Sheet 6 

EDO/1 Enable data lines 15G1 

ELMA00:30 Error logger and module address 3G2,3F3 

ELO Error logger select line 1UG4 

ELA0U:ELA11 Error logger address lines Sheet 10 

ELDUAO/1 Error logger data unavailable 10G4 

ELST1 Error logger status select line mH5 

END1 Standby end flip-flop 13F5 

EPB000:EPB310 Parity bit correction lines Sheet 7 

ERO Memory cycle start 13G7 

ERLA01 Error logger address 3F1 

EWE1 End write enable flip-flop 15F3 

FNPMO/1 Nonpresent memory flip-flop 14S5 

GDD1 Good data disable flip-flop ISNU 

GMVFC Nonpresent memory or memory 9N7 

voltage fail 

GP000:GP060 Good parity lines 7H2,7H4 

LD01 Error logger RAM output 10K8 

LD02 Error logger RAM output 10N7 

LDBY01 :LDBY31 Load byte Sheet 14 

LDGP1 Load good parity line lUMS 

LD0D1 Load output data register 16K9 

LMA080:310 Local memory address lines Sheet 3 

LMB001:381 Local memory bus lines Sheets 3,8,9 

LMBYO/1 Local memory busy flip-flop 15N8 
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MNEMONIC 

MATDO 

HATRO 



MEANING 



MATRSCO 


KATRSRO 


WBO/1 


MBOA 


MB1A 


MB1B 


MB1C 


MCCO 


MCIO 


MDS00C:MDS310 


MEO/1 


MEA0O0:MEA03O 


KERO 


MER1 


MRDSO 


MREO 


MREFO 


MWA001 


11WA011 


MWEO 


KX01:31 


NCEO 


NCLR1 


NEO/1 


NPMC 


NVALI 


NVKO 



ODDI 

P000:P060 

PFSDO/1 

PRFWO/1 

PSBYO 

PSEL1 

PSEL1A 

PSFWO 

PSHWO 

QWEO 
CWMO/1 

RCARO 
RCLCO/1 
RCLRO 
RCTO/1 



MAT read 
latched 
MAT read 
latched 
MAT read 
MAT read 



and set dirty bit 
and set reference 



bit 



and set dirty bit 
and set reference bit 
Memory busy flip-flcp 
Buffered memory busy lines 
Buffered mercory busy lines 
Buffered memory busy lines 
Buffered iremory busy lines 
Memory cycle complete line 
Memory cycle initiate line 
Processor data bus lines 
Memory error flip-flop 
Memory expansion address lines 
Memory error detect line 
Memory error detect line 
Memory read data strobe 
Memory read enable control 

line 
Memory refresh line 
Memory word address line 
Memory word address line 
Memory write enable control 
line 
Memory extension address lines 

Noncorrectable error line 
Normal clear line 
No error flip-flop 
Nonpresent memory line 
Valid RAM data output 
Memory voltage failure signal 

Output data disable 

Parity/syndrome bits 
P5 shutdown lines 
Processor read fullword line 
Processor store byte line 
Processor select line 
Buffered crccessor select line 
Processor store fullword line 
Processor store halfword line 

Quadword enable line 
Quadword mode lines 

Ripple carry line 
STM refresh clear lines 
Internal refresh clear line 
Refresh clear time select lines 



SCHEMATIC 
LOCATION 

3F8 

3F8 

3D8 

3D8 

13fC7 

13N7 

13N7 

13N8 

13N8 

9G2 

16R5 

Sheet 2 

15L2 

9G1,4 

5N2 

5N6 

9G6 

9G1 

9G5 
9G3 
9G5 
9G3 

3H2 

7R4 

iaR4 

15N2 

14R4 

12N3 

9L9 

16N3 

Sheets 4, 5 

9R4 

14H5 

14D2 

3A6 

3C6 

14D1» 

14D3 

16S7 

16S8 

10E4 
9N5 
13H4 
13L4 
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SCHEMATIC 

MEANING LOCATION 

ROM data line 3D8 

BOM data line 3D8 

ROM data line 3D8 

Buffered memory read data 9M6 

strobe lines 

Read enable flip-flop 15K3 

Refresh mode control lines 13L3 

Read error logger line 1ii»H5 

Read error logger RAM chip 10E9 
select enable 

Cycle steal request flip-flop 13D2 

Refresh address bus 13N5,13K5 

Refresh counter load 13N6 

Refresh queue flip-flop 15L7 

Read fullword control line 14G6 

Read and/or set control line 14H6 

Refresh cycle steal select line 13G2 

Read and set control lines 14H2 

Read and set decode lUDI 

Data bus control line 1UM7 

Syndrome bit lines 10C7,10C8, 

10C9 

Store byte control line 1UH2 

Buffered processor shift clock 10Ca 

Processor shift clock 9L8 

Buffered processor shift clock 9N8 

Systems clear relay contact 13C3 

Buffered systems clear line 13G3 

Buffered systems clear line 13E3 

Buffered systems clear line 13D3 

Store fullword lines laHt* 

Shift register advance line 10G3 

Store halfword line 14HU 

Store partial word line 1itH2,nG1 

Standby mode flip-flop 13H2 

TA timer outputs Sheet 16 

TB timer outputs Sheet 16 

Test error logger control lines 14H2 

Uncorrectable error flip-flop 7R4 

Uncorrectable data disable 15L4 

flip-flop 

PEU pullup 13F1 

Uncorrected parity bit lines 9H8 

VALO/1 Valid bit data input 12H1 

WAOOO/1 Word address counter bits 3M6 

WA010/1 Word address counter bits 3M6 

WCO Word counter carry 3M9 
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MNEMONIC 


RD011 


KD021 


RD031 


RDSO/1 


REO/1 


REFO/1 


REL1 


PELA1 


REQ1 


RFA0;RFA7 


RFCTLDO 


RFQ1 


EFW1 


R0AST1 


RSELO 


RSTO/1 


RSTDCD1 


RURE1 


S00O:SG60 


SBYI 


SCLKOA 


SCLK1 


SCLK1A 


SCLRO 


SCLROE 


SCLROC 


SCLR1B 


SFWO/1 


SHIFT1 


SHW1 


SPWO/1 


STBO/1 


TA00l!TA201 


TB001;TB161 


TELO/1 


UCEO/1 


UDDO/1 


UFP1 


UP000:UP060 



MNEMONIC 

WCCO/1 

WDENO 
WEO/1 

weTo 

WRTOA 
WRT1 

XRP1 
XRP2 
XRP3 



MEAMING 

Word counter carry 
Write data enable line 
Write enable lines 
Write control line 
Buffered write control line 
Buffered write control line 

PE pullup 
P5 pullup 
P5 pullup 



SCHEMATIC 
LOCATION 

3M7 

1UM9 

15E3 

3A6 

3C6 

14A3 

15N3 
14K3 
3M8 
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APFENDIX A 
HARDWARE DOCUMENTATION GENERAL DESCRIPTION 



1. INTRODUCTION 

The hardware documentation system establishes the guidelines for: 

Number notation 

Part, drawing, and publication identification 

Coinponent reference designation 

Connector pin numbering 

Drawing system 



Hexadecimal numbering and equipment identification systems are 
also explained. 

Component reference designations are determined by the logic 
board layouts. Assigned reference designations are used 
throughout the text and drawings when referring to components. 

All logic boards have one cr more header connectors to connect 
the beard to the chassis backpanel. The boards may have one or 
more front edge cable connectors, allowing the boards to be 
interconnected. The pin numbering scheme explains the pin 
callouts for all connectors used. 

The drawing system defines the standard format of all drawings. 
It specifies how net and registers are named and how ICs, 
flip-flops, and clocked devices are represented. Schematic 
drawing conventions are described. 



2. SCOPE 

This appendix enables the digital technician to understand the 
documentation system. It describes number notation, the part 
numbering system, and the drawing system, as well as detailed 
illustrations. 

Also included is a cross reference list of Perkin-Elmer Computer 
Systems Division part numbers and standard industry part numbers 
for the ICs and transistors found in the equipment. 
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3. NUMBER HOTHTION 

Hexadecimal notation is the most common form of number notation 
used in Perkin-Elmer Computer Systems Division documentation. A 
single hexadecimal digit represents a group of four binary bits. 
Table A-1 lists the hexadecimal characters used. 

Hexadecimal numbers are preceded by the letter X and the number 
is enclosed in single quotation marks. Examples of hexadecimal 
numbers are: XM23i|', X*2EC6*, X'A3i40', X'EEFA', and X'10B9'. 



TABLE A-1 HEXADECIHAL CHABACTEBS 

1884 



BINARY 


DECIMAL 


HEXADECIMAL 


BINARY 


DECIMAL 


HEXADECIMAL 


BINARY 


DECIMAL 


HEXADECIMAL 


0000 








0110 


6 


6 


1100 


12 


C 


0001 


1 


1 


0111 


7 


7 


1101 


13 


D 


0010 


2 


2 


1000 


8 


8 


1110 


14 


E 


0011 


3 


3 


1001 


g 


9 


1111 


15 


F 


0100 


4 


4 


1010 


10 


A 








0101 


5 


5 


1011 


n 


B 









H, PART HOMBEHING SYSTEM 

Perkin-Elmer Computer Systems Division parts, drawings, and 
publications use a common numbering system. The part number and 
drawing numbers for drawings which describe the part are related. 
Figure A-1 shows the part number format. The following 
paragraphs describe the different fields. 



0002 



XX 



YYY 



FNN 



MNN 



RNN 



A 
B 
C 

D 
E 



NN 



CATEGORY SEQUENCE FUNCTIONAL MANUFACTURING REVISIONS SIZE TYPE 

V ^ L 



VARIATION 



DRAWING 



Figure A-1 Part Nunbec Format 
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4.1 Category Field 

The two-digit category number indicates the broad class or 
category to which a part belongs. Examples of category number 
assignments are: 



01 - basic hardware systems 

02 - basic hardware expansions 

03 - basic software systems 
OU - software packages 

05 - microprograms 

06 - test programs 

07 - subroutines of general utility 
10 - spare parts packages 

12 - card file assemblies 

13 - panels 

17 - wire and cables 

19 - integrated circuits 

20 - transistors 

27 - peripheral equipment 

29 - manuals 

3U - power supplies 

35 - assembled printed circuit boards 

36 - electro-mechanical devices 



4.2 Sequence Field 

The sequence number identifies a particular item within the 
category. Sequence numbers are assigned serially and have no 
other significance. 



4.3 Functional Variation Field 




4.4 Manufacturing Variation Field 

The optional manufacturing variation field consists of the letter 
M followed by two digits. 

The M field distinguishes between parts which are electrically 
and mechanically equivalent (interchangeable), but which vary in 
manufacture method. For example, if leads are welded instead of 
soldered on an assembly, the M field changes. 
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An exception to the M field meaning exists for software related 
categories. When used in software, the M field number indicates 
the form in which a particular program is presented. If a 
program is a set of machine instructions, these instructions may 
be presented on punched cards, paper tape, or magnetic tape and 
can be in symbolic, relative, or absolute binary form. Thus, the 
same program is presented several ways. 

The format for the M field and its meaning for software is; 



Mxy 



where x identifies the media selection (i.e., paper tape, 
magnetic tape, cassette, etc.) and y identifies object or source 
and the format. 



X 


y 


conceptual 
paper tape 1 

cassette 2 
magnetic tape (800 bpi) 3 

cards it 
disk (2.5 Mb) 5 

disk (10 iMb) 6 

magnetic tape (1600 bpi) 7 


1 object program standard 
format 32-bit processor 

4 memory image 

6 object program standard 
format 16-bit processor 

7 object nonstandard format 

8 object established task 

9 source program 



These numbers refer to the physical program placed on an approved 
media for software. A paper tape object program, in standard 
format for a 16-bit processor, has an M16 identifier. A magnetic 
tape object program, in standard format for a 32-bit processor, 
has an M31 identifier. 

The following M numbers also have special meaning; 



00 conceptual object 

91 32-bit object listing 

92 programming specifications 

95 program description 

96 16-bit object listing 

98 operating procedures 

99 documentation and manuals 
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U.5 Eevision Field 

The optional revision field consists of the letter R followed by- 
two digits. 

The R field indicates electrical or mechanical changes to a part. 
It does not change the part's original character. The R field 
changes often reflect improveiiients. A part with a revision level 
higher than the one specified can be used; however, a part with 
a revision level lower than specified cannot be used. 



NOTE 

A part number must contain a category 
number and a sequence number. All 
other fields are optional. 



4.6 Drawing Field 

The optional drawing field consists of a letter from A to E 
followed by two digits. The letter indicates the size of the 
original drawing. Each letter's size is as follows: 



A - 216 mm x 279 mm (8 1/2" x 11' 
E - 279 mm x 432 mm (11" x 17") 
C - 432 mm x 558 mm (17" x 22") 
D - 558 mm x 864 mm (22" x 34") 
E - 864 mm X 1118 mm (34" x 4iJ") 



The two digits indicate the drawing type: 

01 - parts list 15 - program description 

02 - machine details 16 - operating instructions 

03 - assembly details 17 - program design specifications 

05 - art details 18 - flowcharts 

06 - wire run list 19 - product specification 

08 - schematic 20 - installation specification 

09 - test specification 21 - maintenance specification 

10 - purchase specification 22 - programming specification 

12 - information 24 - application information 

13 - program listing 25 - functional specifications 

14 - abstracts 

Examples; 



Some examples of the part numbering system follow. The numbers 
were arbitrarily selected, and in most cases, they are 
fictitious. 
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35-060 The sixtieth printed circuit board assigned a part 
number under this system. 

35-050M01 A printed circuit board electrically and 
mechanically interchangeable with the 35-060, but 
differing in manufacture method. 

35-060F01 A printed circuit board not electrically, but 
mechanically, interchangeable with the 35-060 and 
described by the same set of drawings, 

35-060R01 A revised 35-060 printed circuit board which 
supersedes the 35-060. 

35-060B01 The 279 mm x 432 mm (11" x 17") parts list for a 
35-060. 

35-060B08 The 279 mm x 432 mm ( 1 V x 17") schematic for a 

35-060. 

06-072A13 A 216 mm x 279 mm (8 1/2" x 11") listing of the 
06-072 test program. 

06-072A12 A 216 mm x 279 mm (8 1/2" x 11") information drawing 
on the 06-072 test program. Probably a part of the 
program. 

29-060 The sixtieth manual assigned a number under this 
system. This number is not referenced to the part 
number of equipment described in the manual. 

5. DRAHIMG SYSTEM 

This section describes the drawings provided with the equipment. 
Drawings provided with peripheral devices and other purchased 
items may vary from the system described in this section. A 
digital system may be divided into a collection of functionally 
independent circuits such as memory, processor, and I/O device 
controllers. These circuits could be saleable units in their own 
right; electrically, they are self-contained and perform their 
function with minimum dependence on other functional circuits in 
the system. Hence, a functional circuit is treated as a building 
block. Each schematic contains information including type and 
location of discrete Integrated Circuits (ICs), pin connections, 
all interconnections within the schematic, connector pin numbers, 
and connections to other beards. The schematics reflect all the 
logical operations performed by the circuits. Symbols used on 
schematics generally conform to MIL-STD-806B. 
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5.1 Logic Boards 

Three logic boards are used in the equipment: half, regular, and 
oversize. All logic boards contain one or more header connectors 
to connect the logic board to the chassis backpanel. The boards 
may contain front edge cable connectors, as required, allowing 
boards to be interconnected. Component locations on the logic 
boards are determined by the board layout. 

Four standard chassis house the logic boards. The chassis are 
either 178 mm (7") or 356 mm (14") high and are classified by the 
number and type of boards they hold. 



The chassis and the logic boards they can accommodate 
in Table A-2. 



are given 



TABLE A-2 CHASSIS/BOASD CONFIGURATIONS 



CHASSIS 


BOARD MAXIMUM NUMBER AND TYPE 


356 mm 16 slot 
(ia inch) 


5 Oversize, 11 Regular 



5.1.1 Half-Board Logic Layout 

Figure A-2 illustrates a half-board 178 mm (7") logic board 

layout. Half-boards measure 178 mm x 381 mm (7" x 15") and can 

be placed in either the right or left half chassis position as 
required. 

With the single header connector 1 or (CONN 1 or CONN 0), 
components are numbered from left to right, starting in the upper 
left corner. If a front edge cable connector is required, it is 
located and numbered as shown in Figure A-2. 
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A-7 



0726 



178 mm 
(7") 



I API { I A02 I I A03 



All i I A12 



41 



o o 00 



24 



CONNECTOR X 
(CONN X) 



CONNECTOR 1 OR 
(CONN 1 OR 0) 



2 1 



381 mm 

(15") 



00 o o 



1 2 



*The 178 mm (7") half-board is installed, with an adapter, in either the 1 or 
side of a chassis slot. The backpanel connector and pins are referenced by the 
board location, 1 or 0. 

*The front edge connector number (X) depends upon the board location in the 
slot as shown below: 



BOARD 
BACKPANEL 
CONNECTION 


FRONT 

EDGE 

CONNECTOR 





2 


1 


3 



Figure A-2 Half-Board Layout 
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Two 178 mill (7") half-boards can be 
chassis slot via the 16-398 Half-Board 
A-3.) Depending on requirements, the 
strap two active 178 mm (7") boards or 
blank 178 mm (7") board. Wiring does 
boards and the adapter. Due 
connectors on the board plug 
backpanel connector. 



inserted into a designated 
Adapter Kit. (See Figure 
half-board adapter kit can 
one active board and one 
not take place between the 
to the adapter's design, the 
directly into the chassis slot 



665 



tff 



^ 



BACKPANEL CONNECTOR 



_© 



in 



«" 



=31 



o 6 



HALF BOARD 
178 mm (7") X 381 mm (15") 



31 



HALF BOARD 
178 mm (7") X 381 mm (15" 



6 '6 



^ 



7 



3] 



^ 



CABLE EXIT PATH 
(TO I/O PANEL OR 
DEVICE) ON RIGHT 
SIDE OF CHASSIS 



FRONT EDGE CONNECTORS 



Figure A-3 16-398 Half-Board Adapter 
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5.1.2 Regular Logic Board Layout 

Figure fl-4 illustrates a regular logic board layout. Regular 
logic boards measure 381 nun x 38 1 ram (15" x IS") with header 
connectors (CONN and CONN 1) located on the right. The first 
IC in the upper corner is 01 and the first capacitor is CI. 
Optional front edge cable connectors (CONN 2 and CONN 3) are 
located as shown in Figure h-'4. 



0004-1 



7" 



■381 mm 
(15") 



ci|3 



381 mm 
(15") 



C5 



D 



EiIIEiD 



41 



24 
CONNECTOR 3 



CONNECTOR 1 
(CONN 1) 



(CONN 3) 



2 1 
2 1 



00 



00 

CONNECTOR 2 
(CONN 2) 

24 



CONNECTOR 
(CONN 0) 



00 o 



o e 
I 



1 2 



41 


o 


o 









00 


o 


1 

1 
o 



1 2 



Figure A-t» Regular Logic Board Layout 
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5.1.3 Oversize Logic Board Layout 

Figure A-5 illustrates an oversize logic board layout. Oversize 
logic boards measure 381 mm x t»32 mm (15" x 17"). The boards 
have three header connectors (CONN 0, 1» and 2). Five front edge 
connectors (CONN 3, H, 5, 6, and 7 ) are located as shown in 
Figure A-5. For individual board layouts, refer to the related 
installation manual. 



0727-1 



CONNECTOR-^ 
7 



o 

1 I 
I , 



431 o o 



o o 16 
I 



CONNECTOR 6* 
(CONN 6) 



BOARD LAYOUT' 



CONNECTOR 2 
(CONN 2) 



2 1 



00 



24 

CONNECTOR 5" 
(CONN 5) 



00 o 



1 2 



43 



00 



2 1 



CONNECTOR 1 
(CONN 1) 



24 

CONNECTOR 4* 
(CONN 4) 

00 



OQ 



I 



1 2 



43 



2 1 



16 
CONNECTOR 3* 
(CONN 3) 

00 



CONNECTOR 
(CONN 0) 



2 1 



00 



I I 



432 mm 
(17") 



1 2 



381 mm 
(15") 



•FRONT EDGE CONNECTORS AS REQUIRED. 
'•REFER TO APPLICABLE INSTALLATION MANUAL FOR INDIVIDUAL BOARD LAYOUT. 



Figure A-5 Oversize Logic Board Layout 
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3«2 Connector tm numbers 

Connector pin numbers are identified by a 4-digit number in the 
format rpp-C/ 



where ; 



r is the row number 

PP is the 2-digit pin number 

c is the connector number 



For example, connector pin number 103-1 refers to the fourth 
(03) in row 1 of connector 1. (See Figure A-6.) 



pin 



5.2.1 Regular and Half-Boards 

Figure A-6 shows the header and front edge cable connector's pin 
numbering scheme for regular and half boards. Header connectors 
have two rows of pins, and 42 positions. Front edge cable 
connectors have two rows of pins, but the pins may vary in the 
number of positions. 
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122-3 
222-3 

CONNECTOR 3 

202-3 
102-3 
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241-1 
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o o 
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CONNECTOR*! 0, J, 


203 1 
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o e 
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o 
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00 
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< 


22 
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23 
24 


o 
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102-2 
202-2 

CONNECTOR 2 

222-2 
122-2 



CONNECTOR 



203-0 
103-0 




•THE HALF BOARD IS INSTALLED WITH AN ADAPTER, IN EITHER 
THE 1 OR SIDE OF A CHASSIS SLOT. THE BACKPANEL CON- 
NECTOR AND PINS ARE REFERENCED BY THE BOARD LOCATION, 
1 OR 0. 



Figure A-6 Regular and Half-Board Connector Pin Numbering 



A-12 



47-022 R07 



5.2.2 Oversize Boards 




0728 



CONNECTOR 7, 




243-2 
143-2 



CONNECTOR 6 
(CONN 6) 



CONNECTOR 2 
(CONN 2) 



203-2 
103-2 



/ 



224-5 
124-5 



24 


d d 
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CONNECTORS 
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' 


^ (CONN 5) 
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— 101-5 


00 
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224-4 
124-4 



CONNECTOR 4 
^ (CONN 4) 




CONNECTOR 1 
(CONN 1 



243-0 
143-0 



CONNECTOR 3 
(CONN 3) 



CONNECTOR 
(CONN 0) 



203-0 
103-0 
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Figure A-7 Oversize Board Connector Pin Numbering 
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5.3 Eegister Haming System 

The following rules are used to name registers: 



1. Mnemonic names are restricted to six descriptors and a 
state indicator. 

2. Each bit in the register is numbered, usually starting 
at 00 on the left, or most significant positions, and 
continuing to N-1 on the right, N is the number of bits 
in the register. 

3. The 00 tit is the Host Significant Bit (MSB) and N-1 is 
the Least Significant Bit (LSB). 

5.U IC Representation 

The ICs mounted directly on the logic board are represented on 
the schematic drawing by logic symbols. Each symbol contains the 
reference designation, device part number (category and 
sequence), and symbol mnemonic designation. (See Figure A-8.) 



0003 



LI 
218-0 
117-0 
114-0 



SAME SHEET DESIGNATION 

ANOTHER SHEET DESIGNATION 



ENBL1 





RD021 


02 


A20 


^ 


RD031 


04 


19-025 




RD061 


05 


HA 











^ 



06 



NAME1 



10M1 
12A2 
18K4 



Figure A-8 High Speed AND Gate 



The designations, numbers, and references shown in Figure A-8 
are: 



A20 



19-025 



Shows the component location en the loaic board. 
(Refer to Section 5.1.) 

The number 19 is the category number of ICs and the 025 
is the sequence number of the component. 
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HA 



Designates that this component is a 
gate. Oth^sr common designators are; 



high speed AND 



P - power gate 

SDF - Schottky, D flip-flop 

SG - Schottky gate 

SGO - Schottky high speed gate, open collector 

SBO - Schottky high speed buffer, open collector 

B - Buffer 

SB - Schottky high speed buffer 

LOB - Low power Schcttky OB 

LN - Low power Schcttky NCR 

SOF - Schottky OR 

SN - Schottky NOR 

SA - Schottky ANC 

SF - Schottky J/F flip-flop 



LI 
12A2, 



This input lead is from area LI on the same schematic 
sheet. 

Designate outputs to other logic schematic sheets. 



218-0 ) 
117-0,) 
iia-o ) 



Designate inputs from connector 0. 



Pin numbers 01, 02, OM, 05, and 06 
actual IC pin numbers. 



correspond directly to the 



5.5 Flip-Flops 



When possible, the immediate output from a 
side) has a mnemonic name preceded by an F. 
named PSEL (Processor Selected) has an ou 
side of FPSELO. (Refer to Figure 
mnemonic at the terminal end of a 
an indication that the signal 
rather than a decoded function. 



flip-flop (1 or 

Usually, a flip-flop 

put mnemonic on the 

A-9.) Thus, when observing a 

net, the digital technician has 

is the output from a flip-flop 
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0005 



PSELO 




A 


DS 
D 1 


19- 063 


SDF 


> 
DC 



7 




A. NEGATIVE EDGE 
TRIGGERED 



B. POSITIVE EDGE 
TRIGGERED 



C. POSITIVE LEVEL 
TRIGGERED 



Figure A-9 Clocked Devices 



5.6 Clocked Devices 

Clocked devices, flip-flops, and counters in particular, are 
drawn to indicate information concerning their inputs. An input, 
having a circle adjacent to the pin designation, implies that a 
low active signal is needed to perform the specified operations. 
The symbol > at the clock input shows that the device changes 
state on an edge. If no circle is present, the chip is positive 
edge triggered. (Refer to Figure A-9.) 



5.7 Nets 

A net is an electrical connection between two or more 

a circuit. Ordinarily, 

collector where the si 

terminating ends. It 

mnemonic na 

or net a 

assigned a 



points 



m 

a 

more 



a net has an originating end, usually 

— gnal is generated, and one or raoj.e 

ends. It is often convenient to assign descriptive 
mes to nets to identify them on schematics. Whether 
net is named is arbitrary; however, a net is always 
name if: 



1. The net is contained on one drawing sheet; but it is not 
a complete solid line on that sheet. 

2. Part of the net appears on more than one sheet. 

3. Part of the net connects with a different schematic. 

4. Part of the net leaves a logic board. 
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If a net is named, the following rules apply: 



1. Except in special cases, mnemonic names are a maximum of 
six characters plus a state Indicator, 

2. No other characters are permitted. 

3. Where possible, mnemonics are descriptive; however, 
descriptive names are not always possible and the danger 
of misinterpreting a mnemonic exists. 

^. A mnemonic name can be assigned to only one net. 

5. A state indicator suffixes every mnemonic. This 
indicator consists of the digit 1, for the logically 
true state, or the digit 0, for the logically false 
state. For example, the set side of a flip-flop 
normally has 1 state indicator? the reset side normally 
has the state indicator. The state indicator for a 
function changes each time that function is inverted. 
Thus, the state indicator permits assigning the same 
mnemonic to functions that are identical except for an 
inversion. Logic 0=.S VDC or less, logic 1=2.4 VDC or 
more. 

6. When a logical function is inverted, an inversion 
indicator is added after the state indicator allowing 
for functionally equivalent, but electrically different 
nets to have the same mnemonic name. Assume a signal 
NAME1 may be inverted to produce NAMED. If NAMED is 
then inverted, NAME1A is produced. NAME1 and NAME1A are 
functionally equivalent, but physically different nets. 



If a net fans out to many sheets of a schematic or to sheets on 
different schematics, it is assigned a mnemonic name and zoned 
from sheet to sheet. This zoning allows for proper 
identification of the originating and terminating ends of the 
net. The originating end of a net is the driver where a signal 
is generated. Terminating ends are all other points to which the 
net connects. When a lead leaves a sheet at the originating end, 
it is zoned by first indicating the sheet on which the net 
reappears. Assume that the gate shown in Figure A-8 is on 
schematic Sheet 20. The output NAME1 appears on Sheet 10, 12, 
and 18 of the schematic. The schematic number is implied. When 
a net enters a sheet from another sheet, it is labeled with the 
same mnemonic name and is only zoned back to the originating end 
of the net. In Figure A-8, the ENBL1 may have many other 
terminations in addition to the one shown. When a net leaves the 
sheet where it originates, it is generally zoned to every other 
sheet where the net terminates; the terminating end is zoned only 
to the originating sheet. On schematics, signals are coordinated 
between sheets only when the sheets are related to the same 
board. When a signal leaves a board, the backpanel map must be 
used. 
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When a lead leaves a logic boacd, it usually leaves through a 
logic board backpanel connecter pin. Even if the complete net ig 
on one drawing sheet, these connector pins must be shown on the 
schematic. Since the logic board location number, either in the 
logic symbol or the footnote, implies the connector number 
itself, only the connector pin number must be indicated under the 
pin symbol. In Figure A-8, 5D061 enters the logic board on pin 
^^H of header connector 0. 

5.8 Schematics 

Figure A-10 is a schematic sheet with call-outs of the described 
conventions. The schematic drawings for a basic digital system 
are located in the rear of the appropriate digital system 
maintenance manual. Schematic drawings for other expansions are 
included with the expansion or with the publications which 
describe the expansion. 
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Figure A-10 Functional Schematic Fornat Drawing 
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6. PART NUMBEE CROSS REFEREHCE LIST 

VENDOR/JEDEC 

PART NO. TYPE NUMBER 

19-001 Dual 4 Input NAND CTL 861* 

19-002 Triple 3 Input NANB DTL 863 

19-003 Quad 2 Input NAND DTL 849 

19-004 Hex 1 Input NAND CTL 837 

19-005 Dual Power Gate DTL 844* 

19-006 Dual Buffer DTL 832* 

19-007 Flip-Flop DTL 848* 

15-008 Gate Expander Dual 4 Input DTL 833* 

19-009 8 Bit Stack DTL 930* 

19-010 Differential Comparator LIN 710C 

19-012 Dual 4 Input NAND Buffer TTL 74H40 

19-013 Quad 2 Input NAND DTL 946 

19-014 Dual J-K FLip-Flop DTL 855* 

19-015 Hex Inverter 1 Input 74H04 

19-016 Quad 2 Input NAND TTL 74H00 

19-017 Triple 3 Input NAND TTL 74H10 

19-018 Dual 4 Input NAND TTL 74H20 

19-019 Single 8 Input NAND TTL 9007* 

19-020 Operational Amplifier LIN 1709* 

19-021 Quad 2 Input Power DTL 1644* 

19-022 Dual J-K Flip-Flop TTL 3061* 

19-023 Selected Dual Buffer 19-006 with 932* 

20-30 nanosecond delay DTL 

19-024 Triple 3 Input AND TTL 74H11 

19-025 Dual 4 Input AND TTL 74H21 

19-026 2-2-2-3 Input AND/OR TTL 74H52 

19-027 4 Bit Adder TTL 7475 

19-028 4 Bit Serial Adder TTL 7483 

19-029 Quad Exclusive - CR TTL 7435 

19-030 4 Bit Shift Register TTL 7495 

19-031 One Shot TTL 74121 

19-032 1 of 10 Decoder Open Collector 74145 

19-033 Dual Sense Amplifier LIN 7524 

19-034 Retriggerable One Shot TTL 74122 

19-035 4 Bit Up/Down Counter TTL 74193 

19-036 Quad 2 Input Open Collector TTL 7433 

19-037 High Performance Operational Amp 748393 

19-038 Dual 4 line to 1 line Mux TTL 74153 

19-039 4 Bit ALU TTL 7418 1 

19-040 4 Stage Look Ahead Carry TTL 74182 

19-041 4x4 Register Stack TTL 74170 

19-042 Dual Retriggerable One Shot TTL 74123 

19-043 Quad 2 Input NAND Open Collector 74H01 

19-044 Hexadecimal Inverter Open Collector 74H05 

TTL 



♦Obsolete 
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CROSS REFERENCE LIST (Continued) 



VENDOR/JEDEC 

PART NO. TYPE NUMBER 

19-045 Dual J-K Flip-Flop TTL 7aH106* 

19-046 Quad RS-232C Line Driver MLIUSS 

19-047 Quad RS-232C Line Receiver HC1489A 

19-048 8 Bit Shifter 24 Pin DIP 74198 

19-049 1024 Bit PROM TTL DM8587 

19-050 8 Input NAND TTL 74H30 

19-051 1024 Bit PROM TTL 74187 

19-052 Dual 4 Input Buffer 832* 

19-053 4 2-line-to-1-line Data Sel. Mux 74157/9322 

19-054 Quad 2 Input NAND STTL 7400 

19-055 Quad 2 Input NAND STTL 74S00 

19-056 Quad 2 Input NAND Open Collector STTL 74S03 

19-057 Hex 1 Input Inverter STTL 74S04 

19-058 Triple 3 Input NAND STTL 74S10 

19-059 Triple 3 Input AND STTL 74S11 

19-060 Dual 4 Input NAND STTL 74S20 

19-061 Dual 4 Input Buffer STTL 74S40 

19-062 2-2-3-4 Input AND/OR Inverter STTL 74S64 

19-063 Dual D Edge Triggered Flip-Flop STTL 74S74 

19-064 Dual J-K Flip-Flop STTL 743112 

19-065 Quad 2:1 Mux Nnn-Inverting STTL 74S157 

19-066 Quad 2;1 Mux Inverting STTL 74S158 

19-067 4 Bit ALU STTL 74S181 

19-068 4 Stage Carry Look Ahead Carry STTL 74S182 

19-069 8 line to 1 line Mux STTL 74151 

19-070 4 Bit Synchronous Counter TTL 74161 

19-071 Quad D Edge Triggered Flip-Flop 74175 

19-072 4 Bit Left/Right Shift Register TTL 74194 

19-073 Dual 4:1 Mux Tri-State TTL 8214(NAT) 

19-074 8 Bit Priority Encoder TTL 9318(F) 

19-075 16 x 4 Register Stack TTL 3101(INT) 

19-076 1024 Bit Memory MOS TM54062 

19-077 256 Bit Memory ITI 6531(M0N) 

19-078 Dual 4 Input NAND Open Collector 74S22 

19-079 Comparator Dual NE5211 

19-080 1024 Bit PROM TTL 82S29(SIG) 

19-081 Univ. Asynchronous Receiver/ TR1042A 

Transmitters 

19-082 2-2-3-4 Input AND/OR Invert Open 74S65 

Collector STTL 



* Obsolete 
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CROSS REFERENCE LIST (Continued) 



PART NO. 

19-083 
19-085 
19-086 
19-087 
19-088 
19-089 
19-090 

19-091 
19-092 
19-093 
19-094 
19-095 
19-096 

19-097 

19-098 
19-099 
19-100 
19-101 
19-102 

19-103 
19-10i» 
19-105 

19-106 

19-107 
19-108 
19-109 

19-110 
19-111 
19-112 
19-113 
19-1ia 
19-115 
19-116 
19-117 
19-118 
19-119 
19-120 
19-121 



TYPE 



9 Bi 

Time 

741 

747 

733 

Dual 

High 

Comp 

Retr 

Nega 

Posi 

Posi 

Line 

Firs 

64 W 

Am pi 



t Par 
r 

C DIP 
DIP 
C DIP 
D Ed 
Spe«= 
arato 
igger 
tive 
tive 
tive 
ar Po 
t In- 
ord 4 
if ier 



ity Generator/Checker STTL 



Ope 
Pera 

Ope 
ge T 
d (7 
r DI 
able 
Volt 
Volt 
Volt 
siti 
Firs 

Bit 



rati 

ticn 

rati 

rigg 

10) 

P 

Sin 
age 
age 
age 
ve V 
t Ou 



onal Amplifier 
al Amplifier 
onal Amplifier 
ered Flip-Flop 
Differential 

gle One Shot 
Regulator 
Regulator 
Regulator 
oltage Regulator 
t Serial Memory 



Quad 2:1 Multiplexor Non-Inverting 

Dual Sense Amplifier Inverting 

Dual Driver 8 Pin DIP 

Quad-2 Input Positive NAND Buffer 

6-1 Input Buffer/Buffer Open 

Collector 

1 of 10 Decoder 

Current Switch Memory Driver 

Dual Differential Driver 

Dual Differential Receiver 

Dual Sense Amplifier 

Quad 2 Input NAND 

Hex Inverter Buffer Driver Open 

Collector 

Hex Inverter 

Dual 4 Input NAND Buffer 

Optically Coupled Isolator 

360 Dual Line Driver 

360 Triple Line Receiver 

Quad 2 Input AND TTL 

Dual 4:1 Multiplexor STTL 

4 Bit Magnitude Comparator STTL 

Quad Bus Transceiver TTL 

Expandable AND/OR Invert TTL 

Dual Timer 

Matched Pair 19-085 (P.S. Timing) 



VENDOR/JEDEC 
NUMBER 

82S62(SIG) 

MC1555 

741 

747 

733 

74H74 

710 

9600 

1463 

1469 

723 

805 

3341 

LH0002* 

(RES) 

74157 

75234 

75452 

74 37 

7407 

7442 

75325 

75114/ 

9614 

75115/ 

9615 

7520 

7400 

7406 

7404 

7440 

4N25 

75123 

75124 

74H08 

74S153 

74S85 

26S12A 

74H55 

NE556 

MC1555 



* Obsolete 
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CROSS EEFERENCE LIST (Continued) 



VENDOR/JEDEC 

PftET NO. TYPE NUMBER 

19-122 1024 Bit PROM TTL SEE 19-051 

19-123 Dual Voltage Controlled Oscillator 745124 

19-124 4-2 Input HAND Buffer STTL 74S37 

19-125 4-2 Input N/IND Buffer STTL 74S38 

19-126 Dual 2 Wide 2 Input AND/OR Inverter 74351 

STTL 

19-127 4-2 Input Exclusive OR STTL 74S86 

19-128 13 Input NAND, 3-State STTL 74S134 

19-129 3 to 8 Line Decoder STTL 74S138 

19-130 2-4 Input NAND 50 Ohm Line Driver 74S140 

STTL 

19-131 4E FF STTL 74S175 

19-132 4 2/1 Mux STTL 74S258 

19-133 4 Bit Binary Full Adder TTL 74283 

19-134 Hexadecimal Buffer/Inverter TTL 8T98 

19-135 4 Bit Binary Counter STTL (98S16) 

19-136 1 of 10 Decoder HS £ HV 74145 

19-137 Dual Peripheral Positive OR Driver 75453(SIG) 

8 Fin DIP 

19-138 Character General 2513 

19-139 Driver/Decoder 7447AN 

19-140 8 Bit Latch 9334PCQM 

19-141 Multi-Port Register 9338PCQM 

19-142 1024 Bit PROM TTL SEE 19-080 

19-143 4K X 1 NMOS RAH 9050 

19-1Ua 4-Hysteresis Rec 8T380 

19-145 Voltage Regulator +15 500 Milli- 78M15AUC 

amperes 

19'145F01 Voltage Regulator +12 500 Milli- 78M12AUC 

amperes 

19-145F02 Voltage Regulator -15 500 Milli- LM340T-15 

amperes 

19-146F00 Voltage Regulator -15 500 Milli- 79M15/ 

amperes LM320T-15 

19-146F01 Voltage Regulator -12 500 Milli- 79M12/ 

amperes LM320T-15 

19-146F02 Voltage Regulator -2 500 Milli- 79M05 

amperes 

19-146F03 Voltage Regulator -5 500 Milli- 7905/ 

amperes LM320T-5 

19-147F01 8 Channel Analog Mux H11-181A-5 

19-147F02 8 Channel Analog Mux Analog 

Devices 
A07503JN 
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CROSS REFERENCE LIST (Continued) 



PART NO, 

19-148 
1 9-149 
19-150 

19-151 

19-152 

19-153 

19-154 

19-155 

19-156 

19-157 

19-158 

19-159 

19-160 

19-161 

19-162 

19-163 

19-164 

19-165 

19-166 

19-167 

19-168 

19-169 

19-170 

19-171 

19-172 

19-173 

19-174 

19-175 

19-176 

19-177 

19-178 

19-179 

19-180 

19-181 

19-182 

19-183 

19-184 

19-185 

19-186 

19-187 

19-188 

19-189 



TYPE 

Voltage Follower 

High Speed Op Amp 

2 Channel Analog Switch 

Low Level Inst Amp 
Linear Amp 

4-2 Input NAND IFTTL 
Hex Inverter LPTTL 
3-3 Input NANC LPTTL 
2-4 Input NAND LPTTL 
8 Input NAND IPTTL 
4-2 Input NOR LFTTL 
4-2 Input OR IPTTL 

AND LFTTL 

AND LFTTL 

AND LFTTL 

NAND Schmitt Trigger 

NAND Buffer LFTTL 



4-2 
3-3 
2-4 
4-2 
4-2 
2-D 
2-JK 



Input 
Input 
Input 
Input 
Input 
FF LPTTL 
FF LPTTL 



LPTTL 



4-D FF LPTTL 

3 to 8 Decoder Demux LPTTL 

Hex Inverter Open Collector LPTTL 

4-2 Input NAND Open Collector LPTTL 

Dual Multivibrator 

4-2 Input Exclusive OR LPTTL 

8 to 1 AND/OR Invert Mux LPTTL 

4-2 Input AND/OR Mux LPTTL 

4-2 Input AND/OR Mux LPTTL 

4-2 Input Mux LFTTL 

4-1 Input AND/OR Mux LPTTL 

3-3-2-2 Wide AND/OR Inverter LPTTL 

4-3-3-2 AND/OR Inverter LPTTL 

4 Bit Counter LFTTL 

4 Bit Up/Down Counter LPTTL 

4 Bit Left/Right Shift Register TTL 

2-Line Driver 

4 Bit Micro Controller 

4K-Bit POM 

4K-Bit FROM 

Quad 2:1 Mux with Storage LPTTL 

ROM Chip Programmed In House 16 Bit 

LSU 

ROM Chip Programmed In House 32 Bit 
LSU 



VENDOR/JEDEC 
NUMBER 

LM310D 

HA2-2525-5 

DG1828A/ 

IH5048 CTW 

AD521JD 

BB3660J 

74LS00 

74LS04 

74LS10 

74LS20 

74LS30 

74LS02 

74LS32 

74LS08 

74LS11 

74LS21 

74LS132 

74LS37A 

74LS74 

74LS112 

74LS175 

74LS138 

74LS05 

74LS03 

74LS123 

74LS86 

74LS151 

74LS257 

74LS157 

74LS258 

74LS153 

74LS51A 

74LS54 

74LS161 

74LS193 

74LS194 

75110 

AHD2901 

N82S115 

82S215N 

74LS298 
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CROSS REFERENCE LIST (Continued) 



PART NO. 

19-190 
19-191 
19-192 

19-193 
19-194 

19-195 
19-196 

19-197 

19-198 
19-200 
19-201 
19-2C2 
19-203 
19-20U 
19-205 
19-206 

19-207 
19-208 
19-209 
19-210 

19-2m 

19-215 
19-216 
19-217 
19-218 
19-219 
19-220 
19-221 
19-222 
19-223 

19-22a 
19-225 
19-226 
19-227 
19-228 
19-229 
19-230 
19-231 
19-232 
19-233 
19-234 
19-235 
19-236 
19-238 
19-239 



TYPE 

Quad Comparator 

Quad 2-Input NOR Gate 

Dual D Flip Flop 

1024 Bit PPOM TTL 

2K PROM TTL 

2K PROM TTL 

Quad 2 Input 3 State Mux. Non 

Inverting 

1024 B Dynamic RAM (NMOS) 

Field Programmable Logic Array 

16 X 4 First In-First Out (FIFO) 

6800 Micro-Processor 

Peripheral Interface Adapter (PIA) 

Sync Serial Data Adapter (SSDA) 

IK RAM 

2 Phase Clock 

4 Input 3 State Line Transceiver 

Error Checking, Polynomial Gen. 

Dual VCO 

Phase Frequency Detection 

Micro-Processor 

Asynchronous Communication Interface 

Adapter 

Differential Line Driver 

Differential Line Receiver 

Tri-state Line Driver/Receiver 

1024 X 1 Bi-Polar RAH 

1024 X 8 PROM 
16,384 X 1 MOS RAM 
Over-Voltage Protector 

9 Bit Even/Odd Parity Generator/ 
Checker 

Octal Flip-Flop 

Line Driver/Receiver 

Refresh Counter 

Hex Flip-Flop 

4096 X 1 MOS RAM 

Tri-state Hex Buffer 

Shift 

D Register 

8 Bit Latch 

Octal Flip-Flop 

Quad 2 Input NOR Gate 

Quad 2 Input OR Gate 

Quad 2 Input AND Gate 

10 Volt Precision Reference 
Baud Rate Generator 



VENDOR/JEDEC 
NUMBER 

LM339 

CD4001AE 

CD4013AE 

SEE 19-051 

N82S131 

SEE 19-051 

74S257 



MK4096N-16 

82S00 

9430 

MC6800 

MC6820 

MC6852 

MCM6810A 

MC6870A 

8T26/ 

8T26A 

MC8506P 

MC4024P 

MC4044 

2608-1/ 

MCM6830P 

MC6860 

AM26LS31 

AM26LS33 

74S214A 

82S181A 

82S181A 

MK4116P-2 

MC3423U 

74S2B0 

74LS377 

74LS244 

3242 

74LS174 

MK4027-2 

8T97 

74S3 50 

MC2918 

74S373 

74S374 

74S02 

74S32 

74S08 

AD581JH 
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CEOSS EEFERENCE LIST (Continued) 



PART NO, 

19-2ao 
19-241 
19-242 
19-243 
19-244 

19-245 
19-246 
19-247 

19-248 



19-249 

19-250 

19-251 
19-252 

19-253 

19-254 

19-255 
19-256 



19-258 
19-259 
19-260 
19-261 
19-262 
19-263 
19-264 
19-265 
19-266 
19-267 
19-268 

20-001 
20-002 
20-003 

20-004 

20-005 



TYPE 

Octal Bus Driver 
Dual 5 Input NOB Gate 
Optically Coupled Isolator 

ROM 



Reg Pulse Width Modulator 
3 Term Keg 1 Amp 

3 Term Reg 1 Amp 



Digital Delay Module 

Dual Mono Multivibrator 

Hex Invert/Hysteresis 
1KX1 RAM (MOS) 

2KX8 Bipolar PROM 

256 X 9 RAM 

Xtal Clock Osc. 



P NAND Gate/Invert 

2-4 Decoder/Demux 

2-4 Decoder/Demux 

8-3 Encoder 

Octal Buffer/3 State Output 

Octal D Type Elip-Flop 

256 X 4 RAH 

256 X 4 RAM 

4x4 Register File 

Optically Coupled Isolator 

4096 Bit High Speed RAM 

Transistor NPN High Speed Switch 
Transistor PNF 500 MA 
Transistor 

Transistor NPN 

Transistor 



VENDCR/JEDEC 
NUMBER 

74S241 
74S260 
MCT273 

702,703 
(Centronics) 

SG3524 

SG78XXCK 

UA78XXKC 

UA78L12, 

UA78C12ACDB, 

LM78L12AHC 

212XX(Pulse), 

DL-18XX(Valor) 

74221, 

SN74221 

SN7414 

2125AL, 

93L425XC 

3636-1, 

76161-5 

93479XC, 

N82S212 

X0-33C20 

(Dale), 

7401-308, 

20 MHZ 

(Spectrum ) 

SN74S133 

SN74S139 

SN74LS139 

SN74LS148 

SN74LS240 

SN74LS374 

93422 

93L422 

SN74LS170 

TIL102 

52147 

(Amer, Micro) 

2N3646 

MPS6534 

DT5-4 23/ 

2N3902 

2N5189/ 

64493 

2N3056 
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CROSS REFERENCE LIST (Continued) 









VENDOR/JEDEC 


PART NO, 


TYPE 


NUMBER 


20-006 


Transistor 

Case 


NPN 15 Amps 100W T03 


2N3055 


20-007 


Transistor 


NPN 3 Amps 


TIP31A 


20-008 


Transistor 


PNF 3 Amps 


TIP32A 


20-009 


Transistor 


Triac 2 Amps 100V 


A03001 


20-010 


Transistor 


NPN 500 MA Code Driver 


2N5845/ 
2N5845/ 
7U659A 


20-011 


Transistor 


Phcto 


2N5777 


20-012 


Transistor 


PNP High Current Switch 


2N2907/ 
TS3413 


20-013 


Transistor 


NPN 


2N3302 


20-014 


Transistor 


NPN 


2N4238 


20-015 


Transistor 


PNF 


2N4235 


20-016 


Transistor 


PNF 


2N37a0 


20-017 


Transistor 


NPN 


2N3766 


20-018 


Transistor, 


. Fewer Silicon NPN 


2N3054 


20-019 


Transistor 




2N6038 


20-020 


Transistor 


Switching 1 Amp T05 can 


2N37 2 5 


20-021 


Transistor 


NPN Silicon 


MPS36a6 


20-022 


Transistor 


NPN 


2N1711 


20-023 


Transistor 


PNF . 


2N905A/ 
J2N2905A 


20-024 


Transistor 


Switch 


2N3776 


20-025 


PNP High Speed Switch 


2N3467 


20-026 


Transistor 


Module, Quad 


FSQ1079/ 
FPQ372U 


20-027 


Transistor 




2N2369 


20-029 


Transistor 






20-030 


Transistor 




HPX002 


20-031 


Transistor 




2N3568 


20-032 


Transistor 


NPN 


SEE 2N6486 
SPEC 


20-033 


Transistor 




KE4393 


20-03U 


Transistor 




2N3904 


20-03E 


Transistor 




2N3906 


20-036 


Transistor 




MP54356 


20-037 


Transistor 




D45H2 


20-038 


Transistor 




2N2520 


20-039 


Transistor 




2N222A 


20-043 


MOS FET 






21-025F01 


IK ohm-15 i 


bo Common DIP 


898 1-1K 

ohm 
(Beckman) 


21-025F02 


470 ohm-15 


to Common DIP 


898-1-470 

ohm 
(Beckman) 


21-025F03 


330 ohm-15 


to Common DIP 


898-1-330 

ohm 
(Beckman) 



47-022 R07 
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CROSS REFERENCE LIST (Continued) 



PART NO. 




TYPE 


2 3-00 1 


Diode 


High Speed-High C 


23-002 


Diode 


5.1 V Zener 


23-003 


Diode 


10V Zener 


23-ooa 


Diode 


6.1 V Zener 


23-007 


Diode 


Mot Bridge 


2 3-00 8 


Diode 


Int. Rectifier 


23-009 


Diode 




23-010 


Diode 


Int. Rectifier 


23-011 


Diode 


Rectifier 


23-012 


Diode 


Thermistor 


23-013 


Diode 


9.3 V 


23-C1t» 


Diode 




23-015 


Diode 




23-016 


Diode 


Bridge Rectifier 


23-017 


Diode 




23-018 


Diode 


18 V Zener 


23-019 


Diode 




23-020 


Diode 


8.2V Zener 


23-021 


Diode 


9.1 V Zener 


23-022 


Diode 


3.3V Zener 


23-023 


Diode 


Bridge Rectifier 


23-024 


Diode, 


, Power last See. 


23-025 


Diode, 


- Powor Fast Sec. 


23-026 


Triac 


600V 30 Amps 


23-027 


Diac 32V 


23-028 


Power 


SCR Thyristor 


23-029 


Diode 




23-030 


Diode 




23-031 


Diode 


6.8 V Zener 


23-032 


Diode 


9.1 V Zener 


23-033 


16 Diode Array 


23-03UR01 


Switch 


I Diode 600 MA 


23-035 


Diode 


40A 


23-036 


Diode 




23-037 


Zener 


Diode 2.4V 


23-041FOO 


Low Voltage Zener Diode 



Current 



30 Amps 
3 Amps 



23-041F02 Low Voltage Zener Diode 



23-042 Power Schottky 

23-043F00 Zener Diode Avalanche 5.1V 

23-043F01 Zener Diode Avalanche 5.6V 

23-043F02 Zener Diode Avalanche 6.2V 

23-060 Bridge Rectifier, 600V, 50A 

30-013 4.7uH Inductor 

30-013F02 1.5uH Inductor 

30-013F03 2.2UH Inductor 



VENDOR/JEDEC 
NUMBER 

1N4150 

1N4733A 

1N4750A 

1N4735A 

MDA962-2 

40HF-5R 

1N4735 

S1Y1P 

2N681 

1D2032 

1N2163 

IN 38 8 

1N3889 

YS448 

1N2070 

1M4746 

1N3615 

1N756A 

1N757A 

1N746A 

KDH250 

1N3909 

ME841/ 

A115A 

2N6162 

1N5761 

2N4441 

1N4607 

1N4156A 

1N4735A 

IN 47 3 9 

45190 

(Litton) 

TSC1N4607 

MBA4030 

MPD-400 

1N4370 

LV ASIA 40 11 4/ 

LVA51A22819 

LVA62A40098/ 

LVA62A22941/ 

LVA62A40212 

SD41 
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CROSS REFERENCE LIST (Continued) 



PART HO. 
30-018 

30-019 

33-032 



TYPE 
100 nanoseconds Delay Line 10 taps 

50 nanoseconds Delay Line 10 taps 

Hexadecimal Switch 



VENDOR/JEDEC 
NUMBER 

30-018 
(Princeton 

Advanced Eng. ) 
30-018 
(Princeton 

Advanced Eng.) 
BERG or AMP 



47-022 R07 
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PEHXIN-ELSEB SFEIES 32C0 LSI' iOADEP, D3-235H91R00-D0 
PBOG= *NOSE* ASSEHBLED BT CAL/32 03-338BO0-QO 



P^Gf 



1 16:3C:3U 10/G5/82 



0C30 OC'01 
POOO 0000 



000000:1 



1 
2 
3 
U 

5 
6 

7 

e 

9 
10 
11 
12 
13 
lit 
15 
15-> 
16 
17 
18 
19 
20 
21 
22 
23 
2U 
25 
2(5 
27 
28 
29 
30 
31 
32 
3 3 
3!i 
35 
36 
37 
3B 
39 

!n 

U2 
!t3 

nu 

^5 
!t6 
47 
48 
IJ9 
50 
51 
52 



SU 

EST 



EOtJ 

IFZ 

PfiOG 

SLSE 

PFOG 

ENDC 



LSU 

PEBKIS-FISEF 32-BIT LOAD-STORE UNIT CLSU) LOADER 

PEHKIH-ElflEH SERIES 3200 LSU LOSDEB, 03-235K9 IHOO-O: 



ERSQZ 
N0RX3 
SQOEZ 
CBOSS 

FEEZE 
TARGT 32 
TARCT 32 

THIS PROGEAH TS DESIGNED TO RDH OR THE PEEKIK-ELHER SERIES 
3200 OHLI. IT USSS ISSTHUCTIOBS KOT AVAILABLE OK THE 
PEBKIH-ELMEB 7/32 OR 8/32. 

USING CORDITIOHAL ASStKBLT IKSTBUCTIOSS THIS SOUBCE 
VILL PROOOCE EITHER OF THE FCLLOSISG PROGRAMS: 



SETTING 
LSU 



PROGRAW 



.STANDARD LSU LOADEE - FOR CHIPS. 
.BOOTSTRAP LOADER (TAPE) - FOR TESTING. 



IF THE LSU f>PTIOS IS SPECIFIED THIS PROSRAK IRODUCES THE FOEFAT 
REQUIRED FOR LSU ST05RSE AND OPESATION (SEE PB0GRAf»»IH3 
SPECIFICATION 02-2675:2A22 SECTION 5) 

NOTE: IF 'TEST' IS SET TO A SON-ZERO VALUE, THE FEOGRA«{S) 
GENERATED HILL HUN ON A 7/32 OR 8/32. 

THIS PROGRAM IS h LOACER THAT READS A COPE IHAGE OF 05/32 
FRO?" A b, 67, OB 256 JfEGAHYTE DISC, FROM A FLOPPY DISC, 
OP FfiOK A BAGNETIC TAPE. 



DEVICE CODFS 

X'32' 
X * 3 3 ■ 

X • 35 • 
X'36" 
X ■ 37 • 
T'itC 
X'UT 



5EVICE 

5KB DISC - FIXED 
5^B DISC - SEKOVABLE 
S7V5 DISC 
256?'B DISC 
FLOPPT DISC 

800 BPT HAG TAPE 
16Cj BPT OR DUAL DENSITY SAG TAPE 



* THE lOADEP FONCriOSS IS TH? FOLLOaiHG HAKSEP: 



iSUOOOOO 
LSUDCjIO 
LSUD0020 
LSU0C030 
LSUDDOtO 
LSDDC050 
LSU00060 
LSD0C070 
LSUJ0080 
LSUS0Q90 
LSU0C100 
LSUOOIICl 
LSUD0120 
LSUD0130 
LSCOOItO 

LSU0015C 
LSU0016Q 
LSU0C17O 
LSU 00 180 
LSU3ei90 
LSU0C20O 
LS000210 
LSU00220 
LSUD0230 
LSU0C240 
LSn3025C 
LSUOC260 
LSU3D270 
LSUDD28Q 
LSU3029C 
LSnC53CC 
LSU:3310 

LSI' :r 320 

LSL'DP330 

L3DDC3U0 
LSUDD350 
LSUD036C 
LSU 00370 
LSU DO 3 PC 
LS'J5C390 
LS'JjruOO 
LS'JDOmO 
iSUDCi»20 
LSIJ30«»30 
LS'J30«ttC 
LSli3Cit5C 
LSS0O46O 
LSUJ047C 
LSUD0180 
LSUOCi+90 
LSU3C600 
LSU0C51C 



PERKIN-tLMER SERIES 32M LSI] LOADER, C3-235R91E0D-00 

1. 



PUGE 



16:30:34 10/05/82 



53 
5« 
55 
56 
57 
58 
59 
5 
51 
52 
53 
5U 
55 
55 
57 
58 
59 
70 
71 
72 
73 
74 
75 
76 
77 
73 
79 
80 
SI 
92 
33 
54 
35 
36 
37 
88 
89 
30 
91 
92 
93 
9i» 
95 
96 
97 
38 
99 
1D0 
101 
132 



OUTPUT A "RESU" OF STJffDARD DEVICES FEOK SBICH THE O.S. 

* HRY BE LOADED. 

* 

* 2. IS SESPOSSE TO USES'S I»iPUT, HEAD LOiDEI^ ISFORSATICH BLOCK 

* OF HEQUESTED O.S. TO DETEF.KINE TRE O.S, SIZE. 
* 

* 3. T?.ST THE MESORT IN KKICK THE O-S. TS T3 RESIDE. 

4. BELOCSTE THE LOADEB »BOVE THE ^^F-SOPT TO BE OCCOPIEC 

* BY THE O.S. 

* 

* S. TKST THE flEMOPT JUST VACATED Bf Tl^E LOADEB. 

-* 

6. LO.?D ASD EXECUTE THE O.S. 

* 

* THE ?^E!fOR¥ TEST FUKCTIQSS IS THE FOLLO»IN(; ?1?.??SEH: 

1. THE RDDEESS OF BACK LOCATION TO HE TESTED IS BSITTES TO 

* THAT LDCKTION. AFTER ALL iDDRESEES ARE WRITTEN, TH3Y ARE 

* RE«D BACK AHD COMPARED TO T'HE ADDRESS PCINTER. 



2. 



TEST 1 IS SUS USISC 
THE TEST DATA. 



THE COHPLE!!ENT OF EACH ADDSESS AS 



3. A SERIES OF BIT PATTERNS ARE THEN TESTED IK THE 
FOLLOHIUG HANSES: 

A. A PATTERS IS WRITTEK TO EACH LOCATIOS TO BE TESTED. 

B. AFTER ALL LOCSTIOSS HA7E BEEK SPITTES TO BITH OSE 
PATTERS, THE DATA IS BEAD BACK AHD COKPABED TO THE 
PATTERS BEIKG TESTED. 

C. A A«D B ARE F.EPEATED D8TIL ALL PATTERHS HA¥E BEES DSED. 

IF A SOB-COHPAFE OCCURS DUPING AliY OF THE TESTS, THE 
ERROR aESSASE "HEPITST EBE NKSSSH" IS ODTPUT, AHD TESTISG 
IS TEHIIRATED. ">^BS1fSS" EEPSESEKTS THE ADDRESS AT WBICfi 
THE MOl-COHPABE OCC'JRRED. 

THE PATTEEM5 AND HETHCD USED IK THIS TEST ASSURE THAT: 

1. ALL LOCATIONS TESTED ARE INDEPE?JDENTLT ADDRESSABLE; 

2. SO PITS WITHIN AKI FULL8QSD ARE STOCK IS TKE OS OH 
OFF STATE; 

3. NO BITS BITHIK AHY FULLMOBD ARE SHORTED TOGETHER; 

U. ACCESSING AST FULLWOBD HILL SOT CHASGE AJiY OTHER FU1L80ED 
MITHIS THE TESTED EAUGE. 



LSUD052C 
LSU0053tJ 
LSUDG5aC 
LSUD355:' 
LSUDDSeO 
LSU30570 
LSU305eC 
LSU0059D 
LSU3C6DC 
LSUOOf :1G 
LSU3a62C 
LSU3C630 
LSUQOeuo 
LSU3C650 

Lsun:-e£c 

LSU3D67C 
LSU3C 68C 
LSL'30690 
LSUC'f)70C 
LSU30713 
LEU 3 G 72 3 
LSC3C730 
LSU0074C 
LSU0L753 
LSU0C760 
LSijOG770 
LSUOOTSi 
LSU30790 
LSUDOeCO 
LSU00610 
LS000820 
LSUO0R30 
LSUDCE40 
LSUD085C 
LSUCaSfiO 
LSUaOB70 

LsuacssD 

LSU0089J 
LSU39900 
LS'J00910 
LSU3092C 
LSU0093C 
LSU33940 
LS030950 
LSU00960 
LS'J 30970 

Lsuocseo 

LSU30990 
LSU31C0O 

LS0C1310 



PESKIK-ELKEi.. EKEIES 32:0 LSU LOiDE", C3-23E R91 SOO-00 
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GKNERAL EQUATES 



0000 10DO 
OOOC 007S 
POCO QC60 
0000 OCOD 

c^ioo oco>. 

OOOO '>008 



ODOO PCOi 
OOOC 0C01 
0000 0002 
0000 0003 
0000 ooou 

coco CC05 
0000 0306 
GOOD 0007 
DOOO 0008 
0000 0009 
3000 OCOA 
OCOC COCB 

ocoo o:oc 

ODOO O^OD 
3000 OOOF 
OCJC OOOF 



000000:1 



134 


* EHTRTf/EXTBII 


rsECLSaAT 


105 


* 






106 


* 


COPY 


DIR 


107 


* 


COPT 


LIB 


138 




SLSTB 




109 




SDIE 




110 




$1IB 




111 




LIST 




112 


LSOUDDE 


EQU 


T'1000* 


113 


BIHD? 


EQn 


X'78* 


111» 


OS. START 


EQU 


X'60' 


115 


CE 


EQU 


X'OEV 


116 


LF 


EQU 


X'OA' 


117 


BSY 


tZ'J 


8 


118 


♦ 






119 


* RT'GISTEB FOUATES 


120 


* 






121 


RO 


EQC 





122 


R1 


SQtJ 


1 


123 


E2 


EQC 


2 


12i» 


B3 


EQU 


3 


125 


B* 


EOD 


I) 


126 


E5 


EOU 


5 


•'27 


R6 


EQU 


6 


129 


E7 


EOC 


7 


129 


R8 


EQU 


8 


130 


89 


"OtJ 


9 


131 


RIO 


FO'J 


10 


132 


P11 


SOU 


11 


133 


F.12 


FQU 


12 


-!3U 


B13 


EvU 


13 


135 


P1lt 


k;u 


in 


136 


R15 


EQU 


15 


137 




T-SZ 


LSU 



= ?ro8E 



Torn off macro expaasions. 



•rod* 
♦cod* 
*rod* 



ISITIAL BASE ADDRESS OF LDADER. 
BIKABY DEYICE ADDRESS. 
O.S. SIABT ADDBFSS. 
CARRIAGE HETURM. 
LIIE FEED. 



LSUD1030 
LSUOIOtO 
LSU01050 
LSUD1060 
LSU31070 
LSU01080 
LSU31090 
LSU31100 
LSU01110 
LSUD1120 
LSU01130 
LSOOIIHO 
LSU01150 
LSU01160 
LSU0117C 
LSU01180 
LSU31190 
LS001200 
LSIJ01210 
LS001220 
LSD01230 
LSU012U0 
LSU31250 
LSU31260 
LSUD1270 
LS031280 
LSD01290 
LSU31300 
LSU01310 
I.SU3132Q 
LSU31330 
LSU013HO 
LSU3135C 
LSD01360 
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LSU iDSDEF - FKEA.wBlE 



OOOOCG:! 


OZOO 


000002:1 


1000 


QCOOOU:! 


1C00 


0000 06 ;I 


17EC 



139 
',%D 
1'4l 
1:42 
■\H3 

ins 

isi7 

1!»« 

150 
151 
152 
153 
15a 
155 
156 
157 
158 
159 
ISO 
161 
152 
153 
164 
155 
156 
157 
168 
169 
170 
171 
172 
173 
17« 
175 
176 
177 
178 
179 
180 
1B1 
182 
133 
18« 
1S5 
186 
187 
198 



SOTE 



RTSCKK 



HT8CHK1 



ST.REJD 



EEADATA 



OCX " STSRT PSS 

DC ZCLSDUDDR) STSBT RDDBESS 

DC Z(LSaADDR) LOAD ADDJiESS 

OC Z{LSfADD?+LSSGTH) ESD ADDBESS 

ELSE 

TITLE EOOTSTRAf lOADEF - ABSOLUTE ?EEAl<BLr. iX'SS' TO X'CF") 
THE IfiSTSUCTIGSiS OR DATA HESIDING AT LOCATIOHS X'S4' 
ASD X'56' SHOULD ALSAYS HAVE FUILWORD VALUES. 
Th'FSE L0CSTIOK3 3EBVE AS THE POiiEP FAIL CURSEST PSW SAVE 
POIKTEa, A?JD THE POWER FAIL REGISTER SAVE POIHTEB. 



PEEAKBLE 
BKSFC 



START 



SIFKD 



BS 
DC 
DC 
DC 

ECU 

LIS 

EPSS 

LT 

LB 

THI 

EZS 

EQ'J 

SSF 

THI 

BZS 

OC 

EOB 

SSE 

THI 

BZS 

SHI 

Eon 

LKI 
OC 

ECU 

SSR 

BTBS 

RD 

AIS 

BJiPS 

B 

IFP 
DO 

DE 

ElfDC 
EQU 
EN DC 



START 
X'9100' 

x'3c:-o* 

X*300S' 



START. 

BACKSPACE COH?iAND. 

POWEH FAIL CUEREST PSS SAVE POISTEB. 

POWER FAIL REGISTER SAVE POIMER. 



Rii.O 

SI.R'* 

'^2,S1ESD 

B1,BIMDV 

Rl.X'OOOi}' 

ST. READ 

* 

81,R3 
R3,X"a01D' 

BTBCHK 
SI.BKSPC 

R1,F3 

E3,X*0310* : 

KrSCHKI : 

SH.aO OFFSET FOB BACKSPACE. 

* START THE BEAD. 

FU.LSUADDB-SIEHDCEa) GET BUFFER EUD ADDRESS. 



GET BUFFER ADDRESS. 

GET ADDRESS OF BIMABI DEVICE. 

IS IT A PTEP OR TTYS? 

IE3, THES DOS'T BACKSPACE. 

IS MAS TAPE STOPPED TET? 

NO, THES KAIT UKIIL IT DOES. 
TES, TBEH ISSDE THE BACKSPACE. 

A»D liAII USTTL BACKSPACE COMPLETE. 



R1.EISDV + 1 

♦ 

R1,E3 

BSI.READATA 

R1.e(R2,El») 

Si»,1 

READATA 

LSUADDR 

PREA!',BLE-*+80 
P8EAKBLF-*+80 



LSDADDR+LENGTH 



ISSQE THE READ CORHASD. 

GET STATUS. 

LOOP HHITL MOT BDSI. 

BEAD A BITF. 

ELSE, BOKP BUFFER POIHTES, 

AND READ DKTIL CODSTED OUT. 

THEH, GO EXECUTE LOADER. 



FILL BITE. 



LSD313eC 
LSUC1390 
LSUOmOC 
LSOOIiilC 
LSU3U20 
LSB01430 
LSUDiaiiJ 
LSU 3118 50 
LSUDI^eC 
LSU01ii70 
LSUOItibO 
LSU31U90 
LSUD1500 
LSU31510 
LSUD1b20 
LSU01530 
LSU3154C 
LSO-1550 
LSU3155C 
LSUD1570 
LSU01580 
LSa01590 
LSUD16C0 
LSU31510 
LSn0162Q 
LSU31630 

LSUDieac 

LS03165Q 
LSU016S0 
LS1J01670 
LSUai68C 
LSU01690 
LSB51700 
LSU31710 
LSUS1720 
LSU31730 
LSU317U0 
LSUD1750 
LSU0176C 
LSU31770 
LS0317aQ 
LS001790 
LSU31B00 
LSU01810 
LSUS1g2C 
LS0S1830 
LSU31840 
LSU 0,18 50 
LSUb'lS60 
LSU3187C 



JESKIH-FLKEB SEEIFS 32C0 LSU LOADFS, 03-235>'91 ROO-00 
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0000 


0008 


:I 


193 


LODSSTST 


EQU 


* 


000008:1 


C840 


0010 




191 






LHI 


SU.X'IO* 


OOOOOC;! 


DE40 


8 7A3 


=CCG7B3!l 


192 






OC 


Ei4,C0«2 


00001C:I 


5B47 






193 


' 




P!>B 


F4,R7 


000012:1 


E610 


8500 


=000516:1 


194 






LA 


R1,KSG 


000016:1 


2480 






195 






LIS 


R8,C 


0QD318:I 


C1F1 






196 






BSLS 


R15,B1 


00001^:1 


06DC 






197 






DC 


Z(ID-LODESThT) 


00001C:I 


C1F1 






198 






BALR 


R15,R1 


OOC01E:I 


06F4 






199 

200 


* 




DC 


Z(«EHD-LODPSTEI) 




DC- 00 


CO2O1 


il 


2D1 


GETKAHE 


EQU 


* 


000020:1 


41EC 


852C 


=000550:1 


2D2 






BfiL 


R14,GETC 


*00002it:I 


2212 




=000020:1 


203 






BNK 


GETSAHE 


000026:1 


E69C 


8 6DA 


=000704:1 


204 






LA 


E9.DEfTAELE 


C0002A:I 


E6A0 


8716 


=0 00744:1 


205 






LA 


BICDSVTBLSD 




0000 


0C2F; 


:I 


206 


CK. 


KAHE 


EQU 


* 


0Q002E:I 


5589 


C DOC 




207 






CL 


R8,0(B9) 


'OO0C32:T 


2336 




=00003E:I 


208 






BE 


FOUND. NH 


000031:1 


2698 






209 






AIS 


B9,8 


000036:1 


059* 






210 






CLR 


B9,P1> 


000036:1 


2D35 




=00002E:I 


211 






B«ES 


CK.BABE 


00003A:I 


4300 


FFCA 


=000008:1 


212 
213 


* 




P 


LODPSTET 




'JOOG 


0C3E: 


;I 


214 


FOUND. KS 


EOU 


«- 


C0003E:I 


OeD9 






215 






LP 


P.13,H9 


COOCitO:! 


E6AC 


86C0 


=000704:1 


216 






LA 


H10,DEVTABLE 


00O0«i*:I 


0B9A 






217 






SB 


E9,R10 


000046:1 


2334 




=0P004E:I 


218 






BZS 


VECTOR 


000048 :T 


24 80 






219 






Lir 


R8,C 


OOOCUA:! . 


2478 






220 






LIS 


H7,8 


COCOiiC:! 


1D87 






221 






DH 


FB,P7 




-rco 


C04F: 


I 


222 


VLC 


TOF- 


ECU 


* 


OOOOUE:! 


4:9c 


e9EA 


=rt;0K3C:l 


;'23 






STH 


Rq,TBSTRY 


Cu0052:I 


E6A0 


f6E6 


=0CO73C:I 


224 






LA 


PIC, OTHER 


000056:1 


:-5DA 






225 






CLR 


R13,E10 


000058:1 


4230 


B06A 


=0000C6:I 


226 
227 


« 




BNE 


SET. ID 


00005C;I 


2490 






228 






LIS 


P9,0 


OOODRE:! 


2 4 DO 






229 






LIS 


B13,0 




c:)co 


creo: 


1 


230 


NXT 


.ITE" 


EQU 


* 


000060:1 


466D 


8676 


=0a0 6D?:I 


231 






LH 


F6,f DDBTABL<n13) 


000064:1 


4:60 


fi002 


=0:<006fi:I 


232 






STH 


R6,NAK.ITEH 


000068:1 


C1F1 






233 






BALR 


R15,H1 


0C006A:I 


0062 






234 


KAB 


• ITEM 


DC 


Z(»AM.ITFS-LODES' 


000C6C:I 


2400 






235 






LIS 


R0,n 




fOOO 


C06r: 


I 


236 


GET 


.1TE?« 


EQU 


* 


00006E:I 


2480 






237 






LIS 


S8,0 


OCC070:I 


41E0 


64DC 


=000550:1 


238 






BAL 


P14,GETC 


*000C74:I 


2116 




=000080:1 


239 






BM 


CHK.ITEM 


000076:1 


41E0 


8 52C 


=0005A6:I 


240 






BAL 


R14,X.C0).'¥ 


OO0O7A:I 


1104 






24 1 






SLLS 


F.0,4 


900C7C:I 


C-6 08 






242 






OR 


B0,E8 



GET DEVICE # AND 

SET-UP FA SLR. 

ISSUE D0HHT BEAD. 

GET ADDRESS OF BESSAGE HASDIER. 

ISITIALIZE STRING EE3ISTEB. 

OOTPUT TKE IDEHTIFIER. 

OUTPUT THE fSEKD. 

GET THE REPLY. 

LOOP UNTIL DELIKITEP 

SO. GET BASK ADDP OF DEYICE TABLE. 
GET ERD ADDRESS OF DEVICE TABLE. 

HATCH? 

TES, THES GO GET FILEBAHE. 

SO, BDBP PomTER. 

AT END YET? 

ilO, TBI NEXT KABE. 

YES, ISTALID MAKE - START AGAIII. 



HOLD ADDRESS OF SELECIIOS. 
CALCULATE OFFSET. 

IF ZERO, SO FUETHEB CALCULATION. 
ELSE, CALCULATE ISDEX 
INTO VECTOR TABLE. 
(R9) = IKDEX. 

SAVE AS INDEX IH-^O DEVICE Tf^LE. 
WAS "OTHR" SELECTED? 

SO, SET-UP TO BEAD O.S. 

YES, ASK FOR SPECIFICS. 

TSITIALIZE IKDEX I8T0 DEVICi^ TABLE. 

IfilTlALIZE INDEX IHTD ADDRESS Tf.SIF. 

GET MESSAGE ADDEESS. 

ISSUE REQUEST. 
) : 
IMITIALIZE FOE HEX CHAEACTEfiS. 

INITIALIZE STRING REGISTER. 

GET A CHAKSCTER. 

EXIT IF CASRTAGF SETDBII DETECTED. 

ELSE, CONVERT TO HEl HIEBLE. 

COHCATEKATE MITH PREVIOUS RESULTS. 



LSU0189& 
LSU01900 
LSU01910 
LSU01920 
LSU01930 
LSU01940 
LSU01950 
LSU31960 
LSD01970 
LSU01980 
LSU01990 
LSU32000 
LSU02D10 
LSU02020 
LSUD203C 
LSOD20ttO 
LSU02050 
LSUD2060 
LSU02070 
LSUD20eO 
LSnD2090 
LSU32100 
LSUD2110 
LSUC2120 
LSU02130 
LSU02140 
LSU02150 
LSa02160 
LSUD2170 
LSUD2ie0 
LSU02190 
LSC32200 
LSUD2210 
LSUD2220 
LSUD2230 
LSUD2240 
LSU32250 
LSU02260 
LSUD2270 
LSU222eO 
LSUD2290 
LSUC'230G 
LSU?2310 
LSU32320 
LSU 32330 
LSn3234Q 
LSU0235O 
LSU0236C 
LSUD2370 
LSU52380 
LSU32390 
LSUS2400 
LSUS2410 
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*OOC07E:I 


22 08 


=C0C05E:I 


2!*3 
2U!( 


■* 




B 


GET.ITEI 




0DO& 


0080:1 


21*5 


CHK. 


ITER 


EO'; 


* 


000080:1 


CSDO 


0;C8 


2U6 






CIKI 


B13,8 


*00008!J:T 


2132 


=000088:1 


2i»7 






BNE 


STS.irE?' 


C00086:T 


IIOU 
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SILS 


SO, 4 




COCO 


GC88:I 
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STH. 


,ITEH 


EQU 


* 
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iiC09 


8646 =eCj6D2:I 
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STH 
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26D2 
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OCODSE:! 
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CLHI 
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BHP.ITEH 
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24 60 
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C099:I 


255 


NXT. 


■ CODE 


EQU 
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*OOOCSf:T 


c^ec 


&C3 8 


256 






CLI 


S5,0THR-DTSFLE 


0C009C:I 
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FFce =COC;)08:I 
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BKT, 


LODPSTBT 


OOOOAC:! 


l»5 06 


85F8 =0CC69C:I 
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CLH 


30,DTABL?,+2(F6) 


*OC0CA'*:I 


2333 


=0JOOAA:I 


259 






BE 


ESD.COPE 


0C00S6:I 


266P 
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f.IS 


R6,8 


*OGCOAB:I 


2206 


=:-C..:,093:i 


251 
252 


* 




R 


NXT.CODc; 




CGOC 


:grj:i 


253 


END 


• CODE 


EQU 


* 


OOCOAA:! 


C50C 


0037 


254 






CLHI 


HQ,X'37- 


•3G00AE:I 


2187 


=00C0BC:1 


265 






BI, 


BKP.ITEM 


OOCOBO:! 


26D2 




755 






AIS 


R13,2 


000CE2:I 


2692 




267 






AIS 


R9,2 


OOOOBM:! 


C500 


0037 


258 






CLfil 


H0,X'37' 


*OO0CB8.:I 


2132 


^OODtBCsI 


259 






b:<e 


BSP.ITEK 


OCOOB*:! 


26D2 




270 






AIS 


S13,2 


*OOOOEC:I 






271 
272 


* 




B 


BHP.ITES 




00 00 


OOBC:I 


273 


EHP 


.ITEM 


EQtr 


* 


OOOCBC:! 


2692 




27U 






ais 


B9,2 


OOOOBEiT 


C590 


0008 


275 






CLHI 


H9.8 


OOC0C2:I 


U280 


FF9A =000060:1 


276 






Bl 


SXT.ITES 


*OOO0C6:I 






277 






B 


SET. 10 



GET KEXr CKABACTEE. 



MAS ITEK "DEV«"? 

SO, THEN STORE AS IS. 

YES, THER SHIFT ET 4. 

STORE ITEM IH DEYICK lABLE. 

BU?(P ADDRESS TABLE POISTER. 

SAS LAST ITEM "CODE"? 

NO, GO SIOBE ITF"" SOW. 

YES, CHECK VALIDITY OF DEV CODE. 

AT SMD OF TABLE? 
TSS, ERROR - REFTAPT. 
VALID DEVICE CODE? 
YES, TftFS EXIT. 
N'O, BBf.P POISTER. 
CHECK SKIT CCnE. 



WAS CODE FOR "NOBHAL" DISC? 
YES, H0« GET CCSTEOLLER. 
SO, DOST ASK FOE "CTLE". 

WAS CODE FOR FLOPPY? 
HO, TBES ASK FOE "SICH". 
YES, ASK FOB -DE¥#". 



BOKP I8DEX. 

ARE BE DOSE TET? 

HD, GET THE 8EXT ITEM. 

YES, SST-HP TO HEAD O.S. 



ISlJD2it2C 

LSU 32430 

I,SU:244C 

LSt!D24bC 

LSU02460 

LSUJ2470 

LSU02480 

LSU:2490 

LSU32500 

LS'JD2510 

LSU3252C 

LSU32530 

LSU:2540 

LSSD2550 

LS'JD2560 

LS'i;D257' 

LSUD2580 

LSU3259C; 

LSJ3260C 

LSUj2ei0 

LSUD2620 

LSUD2630 

LSU32640 

LSii 32650 

I.SU32S60 

LSU32670 

LSuG26B0 

LS(J52650 

LSU027C0 

LSU32710 

LSU02720 

LSn32730 

LSD52740 

LSUD275C 

LSU 32760 
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279 


* THE 


FOLLOSISI 


S CODE ACCESSES Tl 


280 


* AND 


LOilDS THE SELCH, COBTHOIE 


231 


* 
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SFT.IO 


EOD 
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LH 
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SLIS 
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2S5 
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R15,DTABLF(B15) 
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LHI. 
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LHL 


83,4 (HIS) 


288 






LHL 
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LHL 
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CLHI 


R5,X>38' 


291 






Bl 
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RAGTAPE 
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F5,1 


294 






LIS 


B14,C 
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STK 


E14,SBITCK 


296 






LA 


R14,0S.SIZE 


297 






QC 


B4,MTCIEAR 


298 






ETC 


4,DU 


299 






SSB 


R4,R15 


300 






BTC 


1.DD 


331 






OC 


E4,BTEEHD 


302 






ST* 


RO.ESiVE 


303 






BALE 


R15,R1 


304 






DC 


ZCFSKS-LODRSTfiT) 


3D5 






LIS 


RO,C 


336 


GFT.FKKS 


ECU 


* 
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BAL 


II14,GETC 


333 






Bf! 


ERD.FKKS 


3^9 






AIS 


ao,i 


310 






CLHI 


R0,3 


311 






BNE 


GET.FJKS 


312 


EhD.FMKS 


EQU 


* 


313 






BAL 


E14,ASC.HEX 


314 






L 


S4,ESAVE+16 


315 


SKIP. 


F]S 


EOU 


'* 


316 






SIS 


R7,1 


317 






BK 


FKKS.DON 


318 


k'AIT. 


F* 


EQU 


* 


319 






SSK 


E4,B15 


320 






SKI 


R15,X'10" 


321 






BZ 


WAIT.FM 


322 






OC 


P4,8TSKIP 


323 






B 


SKIP.F-! 


324 


FHKS. 


DOK 


EOU 


* 


325 






LK 


PO,HSA¥E 


326 






LA 


P7,LIRBUFF 


327 






LA 


R8,LIBBliFFE 


328 






B 


HAG. BEAD 



SET-BP TO BEAD OPEEAIIBG SISTEM. 
CHLCULATE UDEI INTO DE¥ICE TABLE, 

GET ADDRESS OF REQUESTED EBTRT. 

GET SELCH ADDRESS (OR FLOPPY «). 

GET CORTBOLLEB ADDRESS. 

GET DEVICE ADDRESS. 

GET DEVICE CODE. 

IF DEVICE CODE IS < OB = X'38' 

THER DEVICE IS DISC. 

SET HAG TAPE SWITCH. 

SET SBITCH TO INDICATE 

READ L.I.B. 

GET VECTOR ADDRESS. 

CLEAR DEVICE. 

IF FALSE SISC - JOT THERE. 

IS DEVICE STILL AVAILABLE? 

WO, THES ERROR. 

REBIHD THE TAPE. 

SAVE ALL REGISTERS. 

OUTPUT -FILEBAEKS=-. 

IglTIALIZE COUm. 

GET t OF FILEBARKS TO SKIP. 

EXIT IF CARRIAGE "lETDRS DETECTED. 

IKCEEHENT COUMT. 

IS IT 3 lET? 

HO, GET NEXT CHARACTER. 

CONVERT COUHT TO HEX. 

GET DEVICE SUKBER. 

AS? FTLE!!ABKS LEFT? 

KO, THEH DON'T SKIP AS! HORE. 

aAIT FOB RO WOTICS. 



SKIP 1 FILEHABK. 

CONTISUE URTIL COUNTED OUT. 

RESTORE ALL REGISTERS. 
YES, GET B'JFFES STARX ADDRESS. 
: GET BUFFER EUD ADDRESS. 
GO TO KAG TAPE HANDLER. 



LSU02780 
LSU32790 
LSU32B00 
LSU02810 
LSa02B2C 
LSaD2830 
LSU32840 
LSUD2850 
LSU02B60 
LSUD2870 
LSU028eO 
LSU32890 
LSU02900 
LSU02910 
LSU32920 
LSU0293C 
LSU32940 
LSD02950 
LSD32960 
LSD02970 
LSU02980 
LS002990 
LSUD3Q00 
LSUD3010 
LSU03Q20 
LSU03030 
LSUD3C40 
LSUD3050 
LSU0306C 
LSn33070 
LSU03080 
LSU03090 
LSU031OO 
LSU33110 
LSUD3120 
LSUD313C 
LSUD3140 
LSn33150 
LSU33160 
LSUC3170 
LSU33160 
I300319C 
LSU03200 
LSUD3210 
LSU03220 
LSU33230 
LSUD3240 
LSU33250 
LSU03260 
LSUa3270 
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14220 


e;26 
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U8 00 
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2339 
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41E0 
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=0 031AO:I 
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iiOOO 


88DE 


=0COA4C:I 


*30016E:I 


2333 




=000174:1 


000170:1 


!»300 


FFDC 


=000144:1 




OOCO 


C174: 


:I 


00017t>;I 


2KC2 






000176:1 


i»000 


88CA 


=0OOA44:I 


*00017A:I 


2U70 






••00017C:T 


C880 


OOFF 




000180:1 


l»300 


FFCO 


=000144:1 




?coc 


0184: 


;I 


000184:1 


U1E0 


8018 


=0001A0:I 


000188:1 


5580 


88BC 


=0OOA48:I 


00018C:I 


4330 


61D3 


=000 360:1 


000190:1 


«3SC 


8336 


=C004CA:I 


*00019U:I 


Cfi70 


0100 




*000196:I 


CA80 


0100 




00019C:T 


4300 


FFA4 


=000144: I 




■?coo 


OlAOi 


tl 


0OCUO:I 


DE40 


8ei2 


=000786:1 


0001A'*:! 


DE20 


8611 


=C007B9:I 


OODIAS:! 


9D4F 






0001»R:I 


CSFC 


0004 




0CO1J!E:I 


4230 


8320 


=C004D2:I 




OCOO 


01B2: 


:I 


0Ci0 1E2:I 


912? 







33 
331 
332 
333 
334 
335 
336 
337 
338 
339 

34 
341 
342 
343 
3U4 
345 
346 
347 
348 
349 
3Sd 
351 
352 
353 
354 
355 
356 
357 
358 
359 
350 
351 
352 
363 
354 
355 
366 
367 
358 
359 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
3B1 
382 



MSGNETIC TAPE OS-HANDIEH 

UPOH FIEST ESTEY, WILL ^^EAD FIRST BLOCK FOE TOLDBE 
DESCRIPTOR CHECK. 

EEG 7 - ST^RT OF BUFFER RDDBES5 

EEG a - FND OF BUFFER ABDBESS 

SaiTCH - COSTAIHS (ZEEO) 

SECOWD FSTRY WILL FEAO ANY ABDITIOHAL LTB'S TO IIBBUF 
TO BJ-PASS THEM. THEN OS WILL BE STORED FROS LOC 0. 
SSITCH - - COHTAINS 1 



MSG.READ 



ABAGTE 



EOU 
SSR 
THI 

EAL 

LH 

SI? 

E* 

BP 

LH 

BZ 

BAL 

SIS 

SIR 

BZ 

B 

EQO 

LIS 

STH 

LI 

LI 

B 



HASRD.OS EQU 
BAL 
CL 
BF 
BSl 
AT 
AI 
B 

BEAD. SAG EQU 
OC 

oc 

SSR 
CLHl 
BNE 
WAIT. HAG EQU 



R4,E15 

K15,X'10' 

KAG.READ 

RO,aSSELCH 

BO,SiJTTCK 

E0,1 

READ. SAG 

!!»GBD.OS 

80,Sa»-LIBS 

AHAGTE 

E14, HEAD. HAG 

E0,1 

80, BUS. LIES 

ASAGTE 

HAG.8EAD 

* 

R0,2 

S0,Sai7CH 
R7,f 
B8,2 55 

SAG.EEAD 



K14, HEAD. HAG 
RS,OS.EHD 
EXEC .OS 
UHSE 
R7,256 
E8,2 66 
BAG. READ 



H4,l! TREAD 

R2,SBS0BD 

8«,B15 

R15,X'04' 

CHFG 



SSR K2,!!15 



WAIT FOR 'SO KOTICS* OS TAPE. 



ADDRESS THE SELCH. 
CHECK PROGRAM SSTtCH. 

IF SWITCH WAS THEN READ FISST L] 

IF SWITCH WAS 2 THES READ OS. 

ELSE S8ITCH BAS 1. SKIP L.I.B.'S. 

GKT # OF LIB'S TO SKIP. 

IF ROSE, GO BEAD O.S. 

ELSE, READ A LOADER ISFO BLOCK. 

DECSEHERT COBST 

SO, SAVE COUSTER 

FIHISHED? 

GO BEAD »EXT LIB 

SET SSITCH TO ISDICATE 

READ O.S. 

GET BESIMRISG OF SEHDBY 

THRU 256 BITES 

GO READ FIHST OS BLOCK 



BEAD 1 SECTOR OF O.S. 
ERD OF LOAD? 
YES. EXECUTE THE O.S. 
SO, THES ERROR. 
ISCRBHEBT START ADDRESS. 
ISCSEREBT ESD ADDRESS. 
GO SET HEXT READ 



ISSUE READ CHD TO SAG TAPE. 

ISSUE READ CSD TO SELCH. 

IF SOT FALSE STSC, COBFIG ERROR. 



GET STATUS ASD 



L33S3290 
LSU;3300 
LS0O331O 
LS'J03320 
tS'J"333C' 
IS'J0334a 
LSU 03 350 
LSU3336C 
LSU3337C 
LSi:0338C 
L3U3339C 
LSU03400 
LSU0 341C 
LSUD342C 
LSU3343C 
LSU33440 
ISUD3450 
LS'J 03460 
L311 3470 
LSU33480 
LSL'33490 
LSU035&C 
LSiJ03510 
LSa0352D 
LSUD3530 
LSU 03 540 
LSiJD3550 
LSU03560 
LS00357D 
LSU33580 
LSD03590 
15003600 
LSa0361C 
LSD5352C 
LSBD363t 
LS0D3640 
LSUD3550 
LSO 33660 
LSD3367C 
LS0036tO 
LSU33690 
LSU03700 
LS003710 
LSU3372C 
LSU 33730 
LSUD3740 
LSU03750 
LSUD3760 
1.SU03770 
LSUD3760 
LSUS3790 
L3U03600 
LSU03eiC 
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PAGE 
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LSU 


LOADEE / 


SEG«EST 


2 (RELOCATAELE) 






00C1B«:I 


2081 




=0C 


&1B2: 


!l 


3B3 


BTBS 


PSI,»AI'".HAG 


0001B6:I 


DE20 


8 5FE 


=0C 


>07E8: 


!l 


38M 


OC 


B2,SHCI,EAR 


0001BA:I 


9P23 










385 


EM 


E2,B3 


00C1BC;I 


9926 










3S5 


RHB 


E2,R6 


0001BE:I 


31*33 










387 


EXBS 


R3,B3 


0001CO:I 


0A63 










338 


h?. 


R6,R3 


0001C2:T 


0568 










389 


CLB 


R6,R8 


0DC1Ci»:I 


033E 










390 


BEE 


EIW 


0001C6:I 


9CUF 










391 


SSB 


Klt,R15 


0001C8:I 


C3F0 


COMC 








392 


THI 


B15,X'43' 


0001CC:I 


4230 


8190 


=00 


360 


!l 


393 


BNZ 


EXEC. OS 


0001 DO: I 


4300 


82F6 


=cc 


■OtCA: 


:I 


391 


B 


DNRE 



LOOP UNTIL SOT BUST, LSU03e20 

CLEAR THE SELCH. LSU0383C 

GET 1ST BITE OF FIHAL ADDRESS. LSDOSSKO 

GET LAST 2 BYTES OF FIHAL ADDSESS. LSU33850 

COBBHE BOTH SECTIOHS TO LSU33e60 

GET FIHAL ADDRESS. L5U03e70 

FINAL ADDRESS = E»D ADD8ESS? LSU03880 

YES, RETaRH TO CALLEE. LS003890 

BO. GET STATUS OF TAPE. LSU339O0 

no. END-OF-FILE? LSU0391Q 

YES, EXECUTE THE O.S. LSD03920 

ELSE, UKEECOYERABLE EHROS. LSUD3930 



PKRKIS-FLHEE SERIES 3200 LSU LOADER, 03-235K91S0C-00 



PAGE IP 16:30;3i( 10/05/32 



LSU LOADER / SEGHEHT 2 (HELOCftTRBLE) 





CDOO 


01D4:I 


396 


CK.DISC 


ECU 


*■ 


OOOIDl:! 


CB50 


C034 


397 






SHI 


E5,X'34* 


*0001I;8:I 


2113 


=000 IDE: I 


338 






B? 


CK. DISCI 


0001DA:I 


1151 




399 






SLLS 


R5,1 


*0001lC.-I 


2302 


=Q001EO:T 


400 
401 


* 




p 


V5.EEAD 




OGOO 


f'1DE:I 


402 


CK. DISCI 


EC? 


* 


OOCIDE:! 


2450 




403 






LIS 


85,0 


♦OOOIEO:! 






404 

405 


♦ 




B 


YD. BEAD 




ocao 


C1E0:I 


436 


VD.PESD 


ECU 


* 


CO0 1 EC: I 


E67C 


6610 =0007F4:I 


4D7 






LA 


H7.VDEUF 


00C1£U:I 


E680 


870B =0008F3:I 


408 






LA 


Se.TDBffFE 


0CC1Ee:l 


2UC0 




409 






LIS 


S12,3 


OOCIEAiI 


U1E0 


8176 =000364:1 


413 






BAI 


P14,HEAr- 


0001EE:I 


DOOO 


SeOA =0009FC:I 


411 






STI 


RO.BSAYE 


0001F2:I 


5860 


85FE =0007F4:I 


412 






L 


B6,VD.V0L 


OOOIFe-:! 


5060 


8S56 =000750 :T 


41? 






STA 


F6,?0LFIL+a 


0001FA:I 


01F1 




414 






BALR 


R15,K1 


0QC1FC:T 


07 U 4 




415 






DC 


ZtVOLFIL-LODRSTRT) 


0D01FE:I 


F8E0 


2 020 2020 


416 






LI 


E14,C' 


00020«:I 


08FE 




417 






LR 


B15,R14 


000206:1 


DOEO 


8e4A =OO0A54:l 


418 






STK 


814,FIL£SAfiE 


00020A:I 


50EO 


8e4E =G00A5C:I 


419 






ST 


5 14, EXT 


00020E:T 


2480 




420 






LIS 


B8,0 


000210:1 


D280 


884B =000A5F:I 


421 






STB 


R8,EXT+3 


00021!t:T 


E660 


883C =000A54:I 


422 






LJ 


R5,FILESABE 




30 SO 


0218:1 


423 


GET. 


.FISR 


ECC 


* 


000216:1 


41E0 


8334 =000550:1 


424 






BAL 


R14,GETC 


00021C:I 


4210 


804A =00026A:I 


425 






BH 


GET. FILE 


000220:1 


C570 


0C2E 


426 






CIHI 


R7,C'.' 


•00022i|:I 


2339 


=000236:1 


427 






BE 


SET. EXT 


000226:1 


C570 


002F 


428 






CLHI 


E7,CV 


00022A:I 


4330 


8022 =000250:1 


429 






BE 


GET. ACT 


00022E:I 


D275 


ooao 


430 






STB 


R7,0(R5) 


000232:1 


2651 




431 






AIS 


B5,1 


*00023U:I 


220E 


=000218:1 


432 
433 


♦ 




B 


GET. FINS 




0000 


0236:1 


434 


GET, 


• EXT 


EQH 


* 


000236:1 


E650 


8822 =000A5C:I 


435 






LA 


E5,EXT 




cooo 


023A:I 


436 


GET, 


.EXT1 


Een 


* 


Q0023A:I 


41E0 


8312 =000550:1 


437 






BSL 


E14,GETC 


00023E:I 


421C 


8028 =00026A:I 


438 






BH 


GET. FILE 


000242:1 


C570 


002F 


439 






CIHX 


R7,C'/* 


*0002i»6:T 


2335 


=000250:1 


440 






3E 


GET. ACT 


000248:1 


D275 


5OC 


441 






STB 


E7,0<R5J 


0002UC!l 


2651 




442 






MS 


B5.1 


*00024E:I 


220* 


=00023* :T 


443 
444 


* 




B 


GET.EXT1 




OOCO 


0250:1 


445 


GET 


.ACT 


EQU 


4 


000250:1 


2480 




446 






LIS 


B8,0 


000252:1 


2400 




447 






LIS 


EO.G 




30CC 


C254:I 


4'4 8 


GET 


.ACT1 


EC 'J 


* 



CALCULATE I8DEI TO SECTOB TABLE. 

IF < TBE<i 0. 

ELSE MULTIPLY BY 2. 

GO BEAD VOLUKE DESCBIPTOK. 



SET IRDEX TO C2.5 3R 5). 
GO EFAD TOLUSE DESCBTPTOB. 

sEAD VOLUHE DESCRIPTOR. 
GET BUFFER STABT ADDRESS. 
GET PUFFER ESD ADDRESS- 
SET LOGICAL SECTOR SO TO C 
READ VOLUHE DESCRIPTOR. 
SAVE ALL EEGISTEES. 
GET VOLUME SAME, 
AKD STORE IS RESSAGE. 
OUTPUT "YOL=XXiJC,FILE=". 

SET FILE KAKE TO BLABKS. 



SET EXTEHSIOR TO BLASKS. 
SET ACCOUKT # TO ZERO. 

GET DESTI8ATI0H ADDE FOR FILEItAHE. 

SET A CHABACTEB. 

EXIT IF CAEEIAGE EETOSS DETECTED. 

IS IT A PESIOD? 

YES, GET EITESSIOS. 

SO, IS IT A SLASH? 

lES, GET ACCOUHT fiOHBER. 

HO, S&YE B?TE OF FILESASE. 

BffKP FILE ilAHE FOIHTER. 

A«D GET NEXT CKSBACTER. 



GET DESTIUATIOK ADDS FOR EXTENSI08. 

GET A CBiBACTER. 

EXIT IF CASSIAGE BETORS DETECTED. 

IS IT A SLASH? 

lES, THEK GET ACCOaHI. 

NO, STOBE BYTE OF EXTESSIOK. 

BUMF EITESSIOS POISTES, 

AKD GET SEIT CHABACTEB. 



IHITIXLIZE CHARACTER STEIBG. 
miTIALIZE COUHT. 



LSli:3950 
LSUD3960 
LSU03&7G 
LSU03980 
LSU03990 
LSUC4C00 
LSUD401C 
LSU54020 
LSU34Ci3C 
LSUD4040 
LSU:4C50 
LSU;4060 
LSUD4070 
LSU 04: 80 
LSU34090 
LSU341C0 
LSUD4110 
IS00412C 
LSUa413C 
LSU34140 
LSU04150 
LS034160 
LSU04170 
LSU54180 
LSU0419O 
LSD34200 
LSU342ia 
13004220 
LSU54230 
LS034240 
LSU04250 
LSU 04 260 
LSU34270 
LSD 34280 
LSU04 29C 
LSU04300 
LSn04310 
LSU3432D 
LSU04330 
LSD34340 
LSU34350 
LSUD4360 
LSDt)437C 
LSU343eO 
LSUD4390 
LS004400 
LSU04410 
LSUD4420 
LSU 34430 
LSU 04440 
LSU34450 
LSU34460 
LS004470 
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00025(*:I 


I»1E0 


62F8 


=000550:1 


*00025e:I 


2115 




=000262:1 


00025A:I 


2601 






00025C:I 


C500 


0CC3 




*000260:T 


2036 




=000254:1 




0000 


0262; 


:I 


000262:1 


U1E0 


8 354 


=0005BA:I 


000266:1 


D270 


87F5 


=C 00 ASF: I 


*0C026A:I 










0000 


026A! 


!l 


00026A:I 


D100 


878E 


=C0e9FC:I 


CQ026E;I 


58C0 


858A 


=0007FC:I 


000272:1 


4330 


8 046 


=00C2BC:I 




OOOO 


0276; 


;I 


000276:1 


E67C 


6 57* 


=C007F4;I 


00027A:I 


41E0 


e0E6 


=0C0364:I 


00027E:I 


E660 


8576 


=0007F8:I 


000282:1 


2405 








0000 


0284! 


il 


000281:1 


D376 


0024 




000288:1 


C370 


0010 




•00G28C:I 


233F 




=0C02Ai:I 


0002eE:I 


C370 


OOEO 




*000292:I 


213C 




=00C2AA:I 


000294:1 


DIDO 


8 7BC 


=C0CS54:I 


000298:1 


55D6 


0000 




*00029C:I 


2137 




=00C2ftA:I 


0C029E:I 


55E6 


CC04 




0002A2:T 


2134 




=0002»A:I 


0002Ai4:I 


55F6 


0CC8 




*C.002A8;T 


?33C 




=C0O2C0:I 




OOOC 


02AA: 


I 


0002AA:T 


CA60 


CC3C 




0002AE:I 


2701 






0002E0:T 


4230 


FFDC 


=000284:1 


C002B'4:I 


58C0 


853C 


=0 007F4:I 


0002E8:I 


4230 


FFBS 


=000276:1 




0000 


02BC: 


I 


OCCiBC:! 


4300 


eiFA 


=0004BA:I 




OCiC ■"* 


.•2C0: 


X 


00C2CC:I 


68C6 


OOOC 




G002Ci*:I 


5C6C 


862C 


=00C8F4:I 


0002C8:I 


E670 


862C 


=000ar8:I 


0002CC:I 


E680 


8727 


=0CJ9F7:I 


0Q02D0:I 


41E0 


8C90 


=000364:1 




0000 


2D4: 


I 


0002DU:I 


D3F0 


8621 


=OC08F9:I 


0Ou2D8:T 


C8 55 







4!t9 




BAL 


E14,GETC 


450 




BH 


ACT.ESD 


451 




AIS 


EO.I 


452 




CLHI 


R0,3 


453 




BHK 


GET.ACT1 


454 


ACT. END 


EQU 


* 


465 




BAI 


R14,ASC.HEX 


455 




STB 


S7,EXT+3 


457 




P 


GET. FILE 


458 


* 






459 


GET. FILE 


EOU 


* 


450 




L« 


BO.BSAVE 


451 




LDA 


R12.?D.FDP 


452 




BZ 


KG, OS 


453 


READ. DIE 


EQU 


« 


464 




LA 


R7,VDBBF 


4S5 




BAL 


B14,READ 


456 




LA 


P6,?DBUF+4 


457 




LIS 


R0,5 


468 


CK.EMTSI 


EQD 


* 


459 




LB 


R7,DIR.ATKB(E6) 


470 




THI 


R7,DIRA.iCK 


471 




BZ 


NEXT. DIE 


472 




THI 


R7,X'E0" 


473 




BMZ 


KEXT.DIR 


474 




LH 


R13,FILEHAHE 


475 




CL 


R13,DIR.F!IB<R6) 


476 




BHE 


KEXT.DIR 


477 




CL 


R14,DIR.FRH+4(R6) 


478 




BHES 


NEXT.DIR 


479 




CL 


R15.DIR.EXT(P6) 


4S0 




BE 


DS.FOaND 


461 


REXT.DIR 


EQD 


4 


482 




AHI 


H6,48 


433 




SIS 


E0,1 


434 




BNZ 


CK.EHTRt 


495 




LDA 


H12,rDBUF 


486 




BNZ 


BEAD.DIR 


437 


NCOS 


ECU 


« 


438 




B 


FILKTFND 


4S9 


* 






433 


CS.FODSD 


EOC 


* 


491 




LDA 


B12,DIB.FLBA{E6) 


432 


* 






493 


* FEAD IN FTES 


T LIB RECORD TO DE 


494 


-* 






495 




ST 


R6,CIRSAVE 


435 




LA 


R7,LIBBnrF 


437 




LA 


R8,LIBBUFFF 


498 




BAL 


F,14,READ 


499 


OS. SIZE 


ECU 


-* 


500 




LB 


R15,LIBBIIFF+LIB.H 


5D1 




LB 


S5,E5 



GET ACCOUKT HHHEEB. 

EXIT IF CAfiEIiGE EETDEH DETECTED. 

BUHP COUIT. 

3 CHAfiACIESS lETt 

HO, GET KEXT OKE. 

COHVEBT ACCT # TO HEX. 

STORE THE ACCOUKT SUHBER. 

GO SEE IF BE CAll FIHD THE O.S. 

SEARCH DIRECTOST FOB PROPER O.S. 
RESTORE ALL REGISTERS. 
IS THERE A DIRECTOST? 
SO, THES EBEOE. 

GET STABT ADDS (B8) = EBD ADDE. 
READ A DIEECTOHI SECTOR. 
GET POIKTER TO 1ST DIBECTOEI EITRy. 
IHITIALIZE LOOP COUNTER. 

GET ATTRIBUTE mrOBBATIOlT. 

IS THIS EHrSI ACTIITE. 

SO, CHECK HEXT OBE. 

YES. IS IT A COHTTGDOBS FILE? 

KO, CHECK MEIT EKTRI. 

YES, SET FILEHAHE.EIT/ICT. 

IS IT POSSIBLY THIS FILE? 

SO, CHECK NEXT EKTRT. 

YES, DOES THE 2HD HALF HATCH? 

NO, CHECK SEXT ENTRY? 

YES, PROPER EXTERSIOK/ACCT? 

YES, THES 8F*TE FOaMD THE O.S. 

SO, BCKP DIPECTORI POIHTEE. 
DECREHEMT THE EHTRI COURTER. 
IF NOT DOSE, CHECK SEXT ESTEl. 
»AS THIS THE LAST DIRECTORY ENTRY? 
SO, GET THE SEXT ORE. 
YES, THEN O.S. kOT FOOSD. 
INDICATE O.S. SOT FDDSD. 

O.S. FOOSD - DETEBBISE IT'S SIZE. 
PICK UP FILE 1ST LBA 



SAVE DIRECTORY POINTER 
POINT TO START OF BUFFER 
POIHT TO END OF BUFFER 
GET LIB RECORD 



LSU24480 
LSa34490 
LSU34500 
LS004510 
LSU3a520 
LSU34530 
LSU34540 
LSUOttSSO 
LSUD456C 
LS0D457Q 
LSaD4580 
LSU 34590 
LSU34600 
LSU 34610 
LSD34620 
LSUD4630 
LSU34&4Q 
LSU04650 
LSU 34660 
LSU34670 
LSU94680 
LSU34690 
LSU34700 
LSU04710 
LSU04720 
LSU34730 
LS0D4740 
LSU34750 
LSDD4760 
LSU:4770 
LSU347eP 
LSU34790 
LSUD4eOO 
LSUD4810 
LSUD4P23 
LSU34830 
ISUD4&40 
LSU04650 
LSUD4e60 
LSU:4B70 

LsuD4eec 

LSU04390 
LSU 3 4 900 
LSU34910 
LSU04920 
LSU0493C 
LSUD4940 
LSU34950 
LSU0496C 
LSU04970 
LSU34985 
LSU0499O 
LSUD5C0O 



PFSKIN-FLKEE SFBIES 32C0 LSU LOADER, 03-235J'91E00-00 



TAGF 12 16130:34 10/05/82 



hSVi LD»DEE / EEGBEST 2 {FKLOCAT?.ELE) 



*00a2DA:I 
0002DC:T 
0C02E3:I 
0002E2:I 

*0002f.6:T 



0a02E8;: 
0002EC:T 
0002FC:I 
OC02Fa:I 
C002F6:I 

C.002rB:I 
0CQ2F;s:I 
0002FE!l 
Q0C300:I 
000 302:1 
OO03O«: I 
00C3G8:I 



00030R;T 
*00030E:I 
000312:T 
00031M:I 
G00318:T 
00031C:I 



*000320:T 

000324:1 

*000328:I 

00032C;I 
I 

T 



000332; 

000338: 
*00033Ai 

00033C; 
*0003i»0i 

000344; 



2317 =o:C2Eg:I 

5860 6624 =0C09C4:1 

24C1 

4DC0 875E =0C0?.44:I 

2309 =0{.D2F8tI 

OOGO aiES:I 



5660 


8608 


=C0DeF4:l 


58C6 


jOOC 




5886 


C?10 




3B8C 






OACF 






ccoo 


C2F8: 


I 


27F1 






4CF0 


874E 


=0Q0A4C:I 


0B8F 






1188 






2781 






5080 


874.' 


=0 G J A4 8 : 1 


26 81 







DOOO 86EE =0009FC:1 

CA8C &A58 

0828 

E6D0 8748 =000A60:I 

5GD0 8734 =OC'0A50:I 

41EC 8 2DA =0005FA:I 



CB83 eS58 

E620 FCEO =000008:1 

Ca30 0A5B 

OOCO 032C:I 

5802 4300 OCCG 

5008 4300 COOO 

2734 

2217 =00032C:I 

D100 86BC =QC09FC:I 

CASD 033E 

0308 



502 
503 
504 
505 
506 
5C7 
508 
539 
S10 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
535 
537 
538 
539 
540 
541 
542 
54 3 
544 



BSK 

L 

LIS 

STH 

B 

DISCOS EQ'! 
t 
L 
I 

SB 
AH 

CALC.SIZ ECU 
SIS 
STK 
SE 

SLLS 
STS 
J^T 
AIS 



DISCOS SO, TBER MUST BE DISC. 

R8,tIB3UFF+LIB.SEGS GET SEGBEST SIZE. 
S0,1 SET SHITCB TO BTPASS LIE'S 

80, SWITCH IF MORE THAH OBE. 

CSICSIZ GO COHPUTE OS SIZE. 



Pe,DI3SR¥E 

F.12,I)ia.FLbS(S6) 

R8,DIR.LLBA(R6) 

KS,B12 

312,815 

* 

B15,1 

R15, SUM. LIBS 

K8,B15 

S8,6 

?fl,1 

sa.os.ENr- 

R?,1 



RESTORE DIRSCTOET P0I8TEF. 
GET 1ST SECTOF # IS FILE. 
GET LAST SECTOP # IS FILE. 
GET SIZE OF O.S. I« SECTOKS. 
ADJUST FOS L.I.B RECORDS. 

ALLOW FOB L.I.B. ALFEADT READ. 
SAYS REHAISISG S OF L.I.B. "S. 
ADJUST SIZE FOB L.I.E. RECORDS. 
SECT0ES*256 = BYTES, 
CAICDLATE SSD ADDE FOR HAS READ. 
SAVE BJTE LENGTH DF O.S. 
PEADJBST FOR SEWOFI TEST. 



* TEST FEOH TOP OF LOADER TO TOP OF OS 



STK 

AI 

LB 

LA 

ST 

BAL 



HO,RSA¥E SAVE BEGISTEBS 

E8,L0D8EKD-L0DRSTBT SLLOS FOR LOADER RELOCATIDR 
R2,E8 GET ESD ADDRESS. 

B13,L0DREHD GET START ADDRESS. 
ai3,EHDLDBE SATE FOE USE AFTER BELOCATIOS. 



R14,?!EH.TEST 



TEST «EHORI 



* RELOCATE LOADER ABOVE O.S. 



SI 
LA 
LI 

SOVE.LDR EQU 
L 

ST 
SIS 
BUS 
LM 
AAI 
BH 



BS.LODREXD-LODESTBT CORRECT DPPSB LIRIT 



E2,L0DRSTBT 

R3 ,LODREKD-LODESTET 

* 

H0,0(g2,E3) 

E0,CtR8.E3) 

F.3,4 

H3VF.LDR 

ECESAVE 

R8,GET.0S-L0DRSTHT 

R8 



LOAD START ADDRESS 
GET LENGTH OF MOVE. 

LOAD DATA 

STORE DATA 

DECREHEST LEKGTH. 

A»D COHTISDE BSITL COONTED OUT. 

RESTORE REGISTERS. 

GET ADDRESS OF RELOCATED LOADER. 

GO TO RELOCATED LOADER. 



LSU05010 
LSU3502Q 
LSU05030 
LSU35040 
LSU35u50 
LSU 05060 
LSU05C70 
LSU05O8O 
ISL'05O90 
LSU0510Q 
LSU05110 
LSa05120 
LSU0513C 
LSU05140 
LSU3515C 
LSU3516G 
LSU35170 
LSU 35 160 
LSUD519C 
LSU35200 
LSU 35210 
LSU' 35220 
ISU35230 
LSUD5240 
LSU05250 
LSUD5260 
LSU3527e 
LSU0528O 
LSa05290 
LSU 35300 
LSC35310 
LSC 35320 
LSU 35330 
LSU 35340 
LSU05350 
LSU 35360 
LSU05370 
LSa353au 
LSU05390 
LSUD5400 
LSUD541Q 
LSU35420 
LSU 05430 



PEHKIIi-ELHER SERIES 3200 LSD LOADEH, 3-235891 ECG-CO 
LSU LOADER / SEGflEHT 2 CBELOC* TABLE) 





0000 


03tt6! 


:1 


5H6 


GET. OS 


Eeu 


* 


00031*6:1 


DOOO 


8662 


=0009FC!l 


5U7 




ST* 


EO.ESATE 


0003<+A:I 








5I»8 




IFZ 


TEST 


COOStAiT 


2itD0 






5l»9 
550 
551 
552 




LIS 

ELSE 
LA 
EN DC 


813,0 
H13,X'A0D' 


C0C34C:I 


5620 


8700 


=000A50:I 


653 




L 


B2.EKDL0DE 


000350:T 


41E0 


82A6 


=OC05FA:I 


551} 




BAL 


ail»,HEf1.TEST 


C00350:I 








555 
556 
557 
55R 
559 




IFKZ 
LIS 
LA 
BAL 
EN DC 


TEST 
R13,0 
R2,X*2FC- 
R1<»,HEH.TEST 


C0C35ii:I 


D1C0 


86A<4 


=OC09FC:I 


560 




L» 


EO,RSAVE 


0C0358:I 


2781 






561 




SIS 


R8,1 


OQ035A:I 


2t70 






562 




LIS 


R7,0 


00036C;I 


UIEO 


soou 


=00036 i»:I 


553 




BAI 


RH»,READ 




0000 


0360: 


:I 


55tt 


EXFC.OS 


EQU 


* 


000360:T 


4300 


0060 




565 




B 


OS. START 
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SAVE ALL REGISTERS. 
GET START ADDRESS. 

GET START ADDRESS. 



GET EHD ADDRESS. 

TEST MEHORI THAT HELD LOADER. 

GET START ADDRESS. 

GET EWD ADDRESS. 
TEST LOB MEHORY. 

RESTORE ALL REGISTERS- 
GET END ADDRESS OF 0.5. 
GET START ADDRESS OF O.S. 
GO READ THE O.S. 

EXECUTE THE O.S. 



LSU35it5Q 
LSaD5l»60 
LSU06tt70 
LSU35(J80 
LS035t90 
LSU35500 
LSn35510 
LSU35520 
LSUa5530 
LSUD55it0 
LSna5550 
LSUD5560 
LSU35570 
LSD05580 
LSU35590 
LSU05600 
LSU35610 
LSD35620 
LSUD5630 
LSU056ttO 



PESKIN-FIKEB SEHIFS 3200 iSIJ lOADFE, 03-235!!51B00-C0 
LSa LOADEB / SEGHENT 2 (RELOCATABLE) 
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OOOC 0364:1 

0003£«t:I 0855 

000366:1 a210 FDDA =CC314i»:I 

00036A:I C550 0006 

00Q56E:1 ^1330 6 118 =00,-i«8A:I 

000372:1 0?AC 

000374:1 ilDAS 8448 =0007CO:I 

000378:1 0898 

00037A:I 4DA5 8itU8 =000706:1 

00C3TE:I 0855 

000380:1 1*220 8038 =0023BC:I 



000384:1 


0E3C. 


8430 


=000788: 


:I 


000388:1 


424 


8136 


=C0r4C2; 


:I 




0000 


038C: 


■I 




0003eC:I 


9D3F 








00038i:I 


2221 




=CC038C: 


:I 




0000 


C390; 


:I 




0C039C:T 


9D4F 








000392:1 


421? 


g12C 


=0C04C2; 


:I 


000396:1 


C3F0 


001C 






00039A:I 


2035 




=000 390; 


:1 


00039C:I 


11B5 








00039E:I 


e6AB 










ocoo 


C3A0: 


:I 




0003AO:I 


9849 








0303A2:I 


4240 


811C 


=0 0O4C2i 


il 


0003X6:1 


DE40 


8411 


=0C07BBi 


:I 




0000 


03JA: 


:I 




0003AA:I 


9D3F 








0003AC:I 


2221 




=000 3ASi 


:I 




cooo 


03AEi 


;I 




C003AE:I 


9D4F 








C003E0:I 


4270 


8116 


=OC04CA; 


;I 


0003B4:I 


2083 




=O0a3AEi 


il 


0003E6:I 


4160 


805E 


=000416! 


:I 


■0C03BA:T 


220D 




=0003*0: 


:I 




0000 


03BC: 


:T 




0003EC:1 


9DUF 








0OC3BE:I 


C3FC 


0019 






0003C2:I 


4230 


8104 


=C004CAi 


:I 


0003Ce:T 


C5F0 


0004 






0C0 3CA:I 


4330 


6 0F4 


=0004C2: 


:I 




0000 


C3CE! 


:I 




0003CE:1 


DE40 


83EA 


=0007BC: 


si 




OOOC 


03D2: 


;I 




00C3D2:T 


9D3F 








C003D4:I 


C5FC 


004 






000306:1 


4330 


80E6 


=C004C2; 


:I 



557 
558 
559 
570 
571 
572 
573 
"^74 
575 
576 
577 
578 
579 
530 
581 
532 
583 
594 
53 5 
535 
587 
588 
539 
590 
591 
592 
593 
594 
595 
596 
597 
598 
593 
600 
601 
602 
603 
6D4 
605 
606 
6 37 
608 
609 
610 
611 
512 
613 
614 
615 
616 
617 
618 
619 



SFAD 



EQL' 


* 


LR 


R5,F5 


BH 


K AC. READ 


CLHI 


R5,y37*-X*34'*2 


BF 


FLP.HEAD 


LB 


R10,E12 


DH 


B1P.SECCYL(B5) 


LF 


R9,E11 


DH 


E1C,SECTFK(H5) 


LE 


E5,E5 


BP 


E0SK2 



* 2.5 Ok 10 HB DISK I^PUT EOUTISE 



oc 

ETC 

SAIT10 EQO 
SSK 
BFBS 

KAIT15 EQU 
SSH 
ETC 
TBI 
ES2 
SLLS 
OS 

RDKIOOPI EQD 
HRH 
ETC 
OC 
EQ3 
SSR 
BFBS 
EQU 
SSE 
ETC 
BTBS 
BAI 
6 

# 

EDSK2 EQU . 
SSR 
THI 
BHZ 
CLHI 
BE 

BDKL0OP2 EQU 
OC 



5fAIT11 



WAIT12 



KAIT21 



EQU 
SSB 
CLHI 

BE 



B3,CTSES£T 
4,DD 

R3,r-:15 
2,HAIT10 

* 

R4,S15 

i,DD 

E15,X'10* 

8AIT15 

E11,6 

B10,S11 

* 

E4,E9 

B4,D1SEEK 

R3,R15 

2,BAIT11 

* 

R4,K15 

7,0NfiE 

BST,WMT12 

Ee.DKCOBBOS 

EDKL00P1 



R4,E15 
S15,X' 19' 
OK HE 

R15,X"04' 
DO 

R4,I>2BATTS 
* 

R3,E15 

R15,X'04' 

DU 



HAG TAPE O.S.? 

TES, THES READ FROH MAG TAPE. 

NO, IS IT A FLOPPI DISC? 

TES, GO TO FLOPPY READ ROUTISE. 

NO, SET-3P CTLISDEP:TRACK:SECTQR. 

(R9) = CTLIHDEE. 
(RIO) = SECTOR. 
(RID = TBACK. 
IS IT 67 ;i3 CE LARGER? 



BESET COSIHQLLER 

IF FALSE STSC - 80 COSTROLLER. 

SET COHTEOLLER STATUS 
ASD MBIT FOE IDLE. 

GET STATUS OF DEVICE. 

IF OKAVAILABLE, THES EBROE. 



SERD CTLI8DER # TO DISC. 
IF FALSE STSC - SO DEVICE. 
ELSE, ISSUE A SEEK. 

GET COSTROLLER STATCS 
AID HAIT FOR IDLE. 

GET DEVICE STATOS. 
IF "SEEK I8C0HPLETE* - ERROR. 
ELSE, HAIT FOR DISC READY. 
GO TO DISC READ EOOTIBE. 
READ NEXT CTLIHDEB. 

SET-DP READ FOE 67BB OK 256SE DISC. 
GET STATUS OF DEVICE- 
SAFE? READY? ON-LISE? 
SO, ERROR. 

IS DEVICE AVAILABLE? 
NO, ERROB. 

RESET ATTESTIOS FLIP FLOP 

GET COSTROLLER STATUS. 
FALSE SYRC? 
YES, THES ERROR. 



LSU0566Q 
LSa35670 
LSU:5680 
LSn35690 
LSU0570C 
LSU0571O 
LSU0572a 
LSUD5730 
LSi;35740 
LSU05753 
LSU:5760 
LSU0577O 
LSU35760 
LSU05790 
LSU35eOC 
LSU05810 
LSU0582O 
LSU05830 
LSHD5fc40 

Lsuoseso 

LSU05&60 
LSUD5870 
LSUC5880 
LS005S90 
15035900 
LSD35910 
LSB55920 
tSlJ35930 
lSaS594C 
LS005950 
LS035960 
1,3025970 
LS005980 
LSBD5990 
LSU36000 
LSD36010 
LSU06020 
LSU36030 
LSU06040 
ISO 36 050 
LS03S060 
LSU06070 
LS0D6080 
LSn06090 
LSU 36100 
LS00611Q 
LSU35120 
LS(J364 30 
LSUD5140 

Lsuoeisc 

LSU06160 
LSU3517C 
LSU36180 
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I.SC LOA.DEE / SEG«E!IT 2 (KEIOCATABLE) 



0033DC:I 


2225 




=00C3D2:I 


620 




BFBS 


2,H*IT21 


0003DE:I 


9849 






621 




UHR 


R4,R9 


0003EO:I 


DE40 


8 3DA 


=C007BE:I 


622 




OC 


B4,D2SETCrL 




OQOO 


03E4i 


!l 


623 


WAIT22 


EOO 


* 


0003Elt:I 


9D3F 






624 




ESfi 


R3,B15 


a?03E6:I 


2221 




=000 3E4:I 


625 




BFBS 


2,HAIT22 


0003E8:I 


DE40 


B3D1 


=00C7BD:I 


626 




OC 


E4,D2RHEAD 




0000 


03ECi 


il 


627 


HAIT23 


EOD 


* 


0CO3EC:I 


9D3F 






628 




SSB 


R3,B15 


0003EE;I 


2221 




=0OQ3EC:I 


629 




BFBS 


2,»AIT23 


0003FO:I 


984B 






630 




UHB 


E«,B11 


0003F2:I 


DE40 


83C9 


=5007Br:I 


631 




OC 


R4,D2SETHED 




0000 


03F6i 


:I 


632 


WAIT24 


E2U 


* 


C003F6:I 


9D3F 






633 




SSB 


R3,R15 


0003F8:I 


2221 




=0003F6:I 


634 




BFBS 


2,KAIT24 


O0D3F*:I 


. DE40 


8 3BD 


=C007BB;I 


635 




OC 


E4,D2SEEIC 




0000 


3FEi 


:I 


636 


SAIT25 


EQU 


* 


000 3FE:I 


9D3F 






637 




SSB 


E3,R15 


000400:1 


2221 




=0003FE:I 


638 




BFBS 


2,HAir25 




0000 


0402: 


!l 


639 


MMT26 


EOD 


* 


000i»02rl 


9D4F 






640 




SSR 


R4,R15 


00040U:I 


2081 




=000402:1 


641 




BTBS 


BSY,WAIT26 


000i»06:l 


C3F0 


053 




642 




THI 


P15,X'53' 


OOOUOA:! 


4230 


80BC 


=0004CA:I 


643 




BSZ 


OURE 


0C0i40E:I 


06DB 






644 




LP. 


R13,R11 


0001*10:1 


11DA 






645 




SLIS 


E13.10 


000412:1 


06D9 






646 




OR 


R13,R9 


000«14:T 


E660 


FFE6 


=0CO3CE:I 


647 




LA 


R&,RDKL00P2 


00418:1 








648 
649 


* 


B 


DKCOSHON 




ooco 


0418; 


rl 


650 


DKCOflBCN 


EOU 


* 


000416:1 


4100 


8 55C 


=0CC46C:I 


651 




BAL 


RO,ADSELCH 


00041C:I 


0865 






652 




LR 


R5,R5 


?C041F:I 


2124 




=000426:1 


653 




BPS 


COHM 


G00420:I 


9849 






654 




WHR 


R4,R9 


000422:1 


9A3?i 






655 




HDP 


R3.aiO 


000424:1 


2? 03 




=0aO42A:I 


656 
657 


* 


B 


C0HS2 




DOOC 


0426: 


:I 


658 


C0HI.1 


ECU 


*r 


000426:1 


9A3A 






659 




W?5 


E3,R10 


^00428:1 


98 3D 






£50 




WHS 


R3,R13 




0000 


C42A: 


;T 


651 


C0KH2 


EO'J 


-* 


00042A:I 


DE3C 


8 38C 


=3007BA:I 


652 




OC 


R3,CTREAD 


C0C42E:I 


DE2C 


6387 


=0C07B9:I 


653 




OC 


R2,SHG0FD 


000432:T 


903F 






664 




SSR 


R3,R15 


000434:1 


C5F0 


0004 




665 




CLHI 


R15,K'04' 


000438:1 


4230 


6096 


=0004D2:1 


556 




BHE 


CNFG 




0000 


0U3C; 


;I 


667 


WAIT31 


EOU 


* 


00043C:T 


9D2F 






668 




SSR 


R2,F15 


C0043E:I 


2081 




=00043C:I 


669 




BTBS 


BST,HAIT31 


000440:1 


DE2C 


8374 


=000788:1 


670 




OC 


RZ.SHCLEA? 


000444:1 


9B20 






671 




RDS 


F2,R0 


000446:1 


9920 






672 




PHE 


82,R13 



10, «AIT FOB CORTROLLER IDLE. 
SESD CILIRDEH # TO DEflCE. 
SET CILIHDER. 

GET COKTBOLIER STATUS 
RHD BAIT FOR IDLE. 
CLEAR HEAD REGISTER. 

GET CONTROLLER STATUS 
AHD WAIT FOR IDLE. 
SEMD HEAD # TO DEVICE. 
SET HEAD. 

GET COIITBOLLER STATUS 
Ago BAIT FOB IDLE. 
ISSUE A SEEK. 

GET COKTEOLLEH STATUS 
A«D BAIT FOB IDLE. 

GET DEVICE ST&TBS 

ABD BAIT FOR HOT BUSI. 

UWSAFE? SEEK IMC? KOT BEADT? 

IF AST, TREM ERROR. 

ELSE, GET TRACK S, 

ADD COBBINE BITH CILISDER. 

GET EETORS ADDRESS, 
AND READ FRO»I THE DISC. 

CO!!HOS DISC READ 80UTIBE. 

ADDRESS THE SELCH. 

IS DISC 67HB OB LARGER? 

YES. 

KO, SEBD THE CYLISDEP #. 

: SEKD THE SECTOR #. 



READ -> CTRL 
GO e BEAD -> SELCH 
IF SOT FALSE SI«C OB 
THES COSFIG ERROR. 



:OBTROLLER, 



BAIT FOE SEICH HOT BUSY. 

CLEAR THE SELCH. 

READ 1ST BYTE OF EHD ADR {0;23<-C) 

READ THE REST OF ESD ADR CO: 16<-0) 



LSn06190 
LSU06200 
LSU36210 
LSU36220 
LSU06230 
LSUD6240 
LSU06250 
LSU06260 
LSU 36270 
LSU 36260 
LSU0629C 
LSU 06300 
LSUD6310 
LSU36320 
LSU06330 
LSUD534D 

Lsooesso 

LSUD5360 
LSU06370 
LSUD6380 
LSU06390 
LSU 36400 
LSUD6410 
LS0D642C 
LSUD&430 
LSU06440 
LSUD&450 
LSU36460 
LSU06470 
LSU3648C 
LSU36490 
LSU06500 
LSU06510 
LSU3652C 
LSU36530 
LSU06540 
LSUa6550 
LSU36560 
LSU05570 
LSU3658C 
LSU36590 
LSU36600 
LSU05510 
LSU36620 
LSU06630 
LSU3664C 
LSUD6650 
LSU356&0 
LSD36670 
LSU35680 
LSU06690 
LSU0670C 
LSU057ia 
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LSD LOADER / SEGftEIT 2 (RELDCftTXBLE) 



OOOaaS:! 


34CC 






673 


00C4ttJ>:l 


06CD 






674 




0000 


44C: 


I 


675 


0001H»C:I 


9D3F 






676 


000l*«E:I 


2221 




=00C44C;I 


677 


000M5C:I 


421C 


8 076 


=0004CA:I 


678 


OOOaSU:! 


C3F0 


0C1C 




679 


000458:1 


C33E 






6BD 


000t5A:I 


0B07 






6?1 


OOOtBC:! 


26 04 






6B2 


OjO(*5E:I 


C40^ 


FFOD 




ess 


000462:1 


CA70 






634 


000464:1 


2691 






6?5 


000466:1 


2tA0 






635 


000468:1 


24?u 






637 


00046A:I 


0306 






638 



SAIT32 



EXHP 


S0,P0 


OB 


H0.E13 


ECU 


4 


SS8 


S3,R15 


BFBS 


2,HA1T32 


BTC 


nUSRF 


THI 


S15,X'1C 


BZF 


B14 


SR 


S0,F7 


AIS 


RC,4 


tiHI 


S0,X'FF0 


A P. 


^7,P0 


AIS 


S9,1 


LIS 


R10,'J 


LIS 


!»11,C 


BR 


E6 



SHIFT 1ST BITE LEFT By 1 EALF«iO?a. LS0:'5720 

GET FULL EBDIHG ADDBESS. LSU35730 

LSUD674C 

GET COHTBOLLEE STAT0S LSU05750 

SSD HSII F08 IDLE. LSU05760 

IF DATS THA!!SFER ERROH - EP.EOR. LSU36770 

CILIKDER OYEP.VLOS? LSy05780 

NO, REraRN LSU06790 

YES, GET LESGTS OF DATA BLOCK READ. LSU058CC 

. LSU3561C 

ADJCST TO 256-BITF BDUNDAEY. LS'J06820 

GET SEH START ADDRESS- LSUOSBSO 

HfCBE'«EHT CTLIRDRR BilHEEE. LSIJ06340 

ISITIALIJE SECTOR. LSU36S50 

ISITISLIZE TRACK. LSU06e6C 

SET-DP TO READ AGAIS. LSUa687C 
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iSC LDJDER / SEGMENT 2 {RELOCATABLE) 





0000 


046C;I 


690 


ADSi 


:lch EQD 


* 


000i!£C:I 


DE20 


834B =0007B8:I 


691 




DC 


K2,SHCLEAB 


C00<»70:I 


4210 


804E =00Q4C2:I 


692 




ETC 


4, DC 




0000 


0474:1 


693 


SLC 


.HAIT EOD 


* 


0C047i»:I 


9D2F 




694 




SSB 


E2,R15 


000s76:I 


2C81 


=000474:1 


695 




BtBS 


BSI,SiC.WAIT 


O0G<]78;I 


3U77 




636 




EXHR 


P.7,E7 


QOOltTAiI 


9A27 




697 




HDR 


R2,H7 


00047C:I 


3«77 




698 




EXHE 


E7,R7 


OO0U7E:I 


9827 




699 




HHS 


E2,E7 


OOOi*eO:I 


3488 




703 




EXHR 


E8,E8 


O0O'i82:I 


9A28 




701 




HDB 


E2,P8 


000*81*;! 


3488 




702 




EXHR 


R8,R8 


000te6:I 


9828 




733 




BKK 


R2.R8 


000!;B8:I 


0300 




734 




BP 


RO 



ADDEESS SELCH SUBBODTIHE. 

CLEA8 THE SELCH. 

IF FALSE SINC, SELCH HOT THERE. 

GST SELCB STATUS ASD 
LOOP ORTIL HOT BUST. 
SE)ID START ADDRESS TO SELCH. 



SEND ESD ADDRESS TD SELCH. 



EETUE8 TO CALLER. 



LSUDb890 
LSU36900 
LSU06S10 
LSU06920 
LSUD6930 
LSU35940 
LSU06950 
LSUD6960 
LSU06970 
LSUQ6980 
LSCD6990 
LSUD7000 
LSI! 070 10 
LS007020 
LSU07030 
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LSU LDABE? / SEG8EKT 2 (BEL0CSTA3LE) 





COGC 


G48A; 


;1 


706 


FL?. 


.READ 


EQ'J 


* 


OCOUSA:! 


9DUF 






737 






SSE 


B4,E15 


oooitecii 


<4320 


8 03 2 


=COO«C2:1 


738 






BFC 


2,D3 


000490;! 


CACC 


0CC1 




7D9 






AKI 


F12,1(R12) 


OO0U9«:I 


gBifC 






715 






HHR 


RU,B12 


a00U96:I 


U2«0 


6028 


=00C'HC2:I 


711 






ETC 


4,D'J 


C0C49?.:I 


C8F2 


?0C1 




712 






LHI 


B15.1(R2> 


000'*9E:I 


9'£k? 






713 






OCR 


H4,R15 


OOOi*A0:I 


:S78 






714 






ss 


R7,B8 




-:■:•;! 


0iiR2; 


;I 


715 


KIP, 


.DATA 


Egu 


it 


CC04A2:T 


9DWF 






716 






SST! 


Tl^,^^b 


0004AjU:T 


2cei 




=D0t4A2:I 


717 






ETC 


BSY,FLP.DATA 


000i*A6:T 


DBUS 


4720 


00 OD 


718 






BD 


E4,C{!!S,F7) 


0001AC:T 


2671 






719 






his 


g7,1 


OQOtAE:! 


2226 




=0OG4A2:I 


720 






BHP 


FLF. DATA 


00Oi(E0:I 


2UF7 






721 






LIS 


S15,7 


00Q'*B2:I 


9EUF 






722 






0C5 


61,815 




?OQ0 


04BI4; 


. T 


723 


FLF. 


.WAIT 


ECU 


*■ 


OOOHEU:! 


OD"*? 






724 






BSS 


54,515 


0004^6:1 


2221 




=C004B4:1 


725 






BFBS 


2,FLP.SAIT 


0004B8:I 


C30E 






726 






BR 


RliJ 



FLOPPI RKAD 80UTIRE. 

I? FLOPPY SOT IDLE 

THEN ERKOP. 

CALCULATE RECORD NUMBER, 

AND SEND IT TO THE FLDFP?. 

IF FALSE SYMC - SO DEVICE. 

GET THE READ COKI«RSD, 

ASD SESD IT TO THE FLOPPY. 

GST BUFFER INDEX. 

GET STAfUS. 

LOOP UNITL ^CT BUST. 

READ ? BYTE. 

BPKP BUFFER INDEX, 

AHD READ UBTIL COaSXED 0U1 

ISSUE STOP COKKAhD. 



GET TSE STATUS AND 
WAIT UKTIL IDLE. 



LS;;3705G 
LS537C60 
lSi:r7070 
LS J 37060 
LS'JD7a90 
LSi;071GO 
ISC 071 10 
L?'J07120 
LSI 37130 
LSo07140 
LSU 371 50 

Lsa37ieo 

LSl'D7170 
LSU37180 
LSU37190 
LSI' 37200 
LSU07210 
LSU3722D 
LSa:7230 
LSI' 3724 
LSUD7250 
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LSU LOADER / SEGMENT 2 (RELOCSTJBir;) 





COOO 04BA: 


I 


0O0«E*:I 


01F1 




OO0i»BC:I 


0789 




OOQUBEiI 


1*300 ecue 


=OCC50«:I 




^000 04C2: 


I 


000<4C2:I 


F870 4455 


2020 


*000«C8:I 


2306 


=0004D8:I 




0000 C4Cft: 


I 


OCOKCA:! 


FB70 554F 


5245 


*00a4DO:I 


2304 


=0004D8:I 




COOO 04D2: 


I 


000ttD2:I 


F870 434K 


4647 


*000itD8!l 








OCOO 04D8; 


;I 


000ilD8:I 


5070 82B0 


=00Q7BC:I 


0004DC!l 


C1F1 




OOOiiSE:! 


C77C 




OO0i»EO:I 


4300 8026 


=0C05OA:I 




^000 C4E4I 


!l 


COOtE'i:! 


oeFD 




*000ttE6:I 


10D8 




000aE8:I 


41E0 6C94 


=OC0580:I 


0004EC;I 


40FC 8 2C0 


=000780 :1 


0004FO:I 


CPFD 




•0004F2:I 


10D8 




OOOUFl*:! 


41E0 8088 


=CC0580:I 


OO0UF8:I 


40FO 82B2 


=0007AE:I 


OO04FC:I 


OBFD 




OOOUFE:! 


UIEO 8C7E 


=0Ca5S0:I 


000502:1 


40F0 e2A6 


=0 007AC:I 


0OC5C6:T 


C1F1 




00050erl 


07 99 




*00050A:I 








0000 C50A 


:I 


OOOSOStl 


E600 FAFA 


=000006:1 


*0C050E:I 


C50C 1000 




000512:1 


0330 




OOOSli*;! 






OOOSIt:! 


8800 





728 


* EP.BOB 


EOUTISES 


729 


* 






730 


* FILE SOT FOOND 


731 


* 






732 


FILHTFSI 


1 EOO 


* 


733 




BALE 


E15,R1 


734 




DC 


Z(HSG3-LCDRSTRT) 


735 




B 


EKBOB 


735 


* 






737 


DU 


EOU 


* 


738 




LI 


R7,C'DU ■ 


739 




B 


lOEREOE 


740 


* 






741 


U«RE 


EQU 


* 


742 




LI 


E7,C*DNRE' 


743 




B 


lOEilROR 


744 


* 






745 


CSFG 


EQU 


'* 


746 




LI 


H7,C'CHFG' 


747 




B 


lOERROE 


748 


* 






749 


lOEREOB 


EQU 


* 


750 




ST 


P7, 10. TYPE 


751 




BALP 


R15,R1 


752 




DC 


Z{HSG1-L0DRSTBT) 


753 




B 


ERROR 


754 


* 






755 


HEM .EBB 


EQU 


* 


756 




LP 


R15,E13 


757 




SRL 


B13,B 


758 




BAL 


R14,HEX.SSC 


759 




STH 


E15,MFAD+4 


760 




LP 


R15,R13 


751 




SRL 


P,13,9 


752 




BAL 


R14,HEX.iSC 


753 




STH 


S15,MFRD+2 


764 




LR 


R15,R13 


755 




BAL 


R14,HFX.ASC 


766 




STH 


B15,?fFAD 


767 




BALB 


B15,R1 


753 




DC 


7(MSG6-L0DPSTHT) 


759 




& 


ERROR 


77D 


* 






771 


■» 


co»«o« 


ERROR ROUTINE: 


772 


* 






773 


EBSOE 


FOU 


* 


774 




LA 


E0,LODRSTRT 


775 




CII 


FO.LSOADDR 


776 




BER 


RO 


777 




IFZ 


TEST 


778 




H.»LT 




779 




ENDC 





OUTPUT "FILE ROT FOURD* 
COMMON ERROR ROOTISE 

SET-UP ERROR MESSAGE. 
UNRECOVERABLE ERROR. 
CONFIGURATION ERROR. 



I/O ERROR MESSAGE. 
COMPLETE THE MESSAGE. 
OUTPUT "1/0 ERROR...." 

GO TO COaMON ERROR ROUTINE 

MEMORY TEST FAILED. 

GET LEAST SIGKIFICAST ETTE. 

SHIFT IT OFF. 

CONVERT IT TO ASCII. 

SAVE FOR ERROR MESSAGE. 

GET MIDDLE BITE OF ?DDRESS. 

SHIFT IT OFF. 

COK¥EBI IT TO ASCII. 

SAYS IT FOR ERROR MESSAGE. 

GET HOST SIGNIFICANT BYTE OF ADDR. 

CONVERT IT TO ASCII. 

STORE IT FOR ERROR MESSAGE. 

OUTPUT "BEMCHK ERR SNNNNS". 

GO TO COMMON 



GET BASE ADDRESS OF LOADER. 
HAS IT Bth,H MOVED YET? 
NO, RESTART- 
YES, THEN JUST HALT. 



LSa07270 

LSUD7280 

LSU0729Q 

LSU37300 

LS00731C 

LSUj7320 

LSUD7330 

LSU07340 

LSU0735O 

LSU3736Q 

LSUa7370 

LSU073BC 

LSUD7390 

LSU0740C 

LSUD741Q 

LSU07420 

LSUD7430 

LSU07440 

LSUa7450 

LS007460 

LSU37470 

1SU07480 

1SU37490 

LSU57500 

LSU07610 

LSUD7520 

LSU37530 

LSU0754O 

LSU 07550 

LSU37560 

LSU07570 

LSU075eO 

LSn37590 

LSU07600 

LSUD7610 

LSUD7620 

LSU37630 

LSUD7640 

LSU3765a 

LSU07660 

LSUD7670 

LSUD7680 

LSUD769C 

LSU:770C 

LS007710 

LSUD772C 

ISa37730 

LSU3774U 

LSU07750 

LS007760 

LSU07770 

LSU077SC 
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oaoo 


0516:1 


731 


S?G 




EQC 


•k 


000516:1 


4e6F 


C-JC3 


732 






LH 


E6,CCR15) 


0Q051A:I 


26F2 




783 






AIS 


E15.2 


00051C:T 


247D 




794 






LIS 


E7,CR 


0005 IE: I 


41E0 


8C18 =0i&53A:I 


7S5 






BAL 


F14,PUTC 


000522:1 


247A 




786 






LIS 


E7,LF 


000524:1 


41E0 


8 012 =CC053A:I 


787 






BAL 


E14,PaTC 




COCO 


0528:1 


7B8 


MSG.: 


FDT 


EOU 


* 


00C528:I 


D376 


FADC =C02CCP:I 


789 






LB 


R7,L0DBSTBT(B6) 


00052C:I 


41 EC 


8C0A =0CO53»:I 


79 






BAL 


B14,P5JTC 


000530:1 


26 61 




731 






MS 


B6,1 


0GO532:I 


C57C 


C'lVF 


792 






CLHI 


R7,XTF' 


•000536:1 


2037 


=C C T 52 8 : 1 


793 






BNE 


KSG.PUT 


000538:1 


030F 




734 
795 


« 




BE 


E15 




ooco 


053A:I 


796 


PUTC 




EQO 


* 


O0053A:I 


C840 


0011 


797 






LHI 


B4,X'1T 


00053E:I 


ceoo 


OCAB 


738 






LHI 


RO.X'AB" 


000542:1 


9£4C 




799 






OCE 


^4,RJ 




DOoO 


■?£44:I 


800 


PUTC 


.LI 


EQU 


* 


C005UU:I 


9P4C 




P01 






SSB 


F4,F0 


000546:1 


2081 


=000544:1 


802 






BTBS 


Bsy,paTC.Li 


0005U8:I 


9ft47 




P53 






WDF 


K4,E7 




0000 


054A:I 


R04 


PSTC, 


.12 


EQn 


* 


0005i*A:T 


9D40 




S05 






SSB 


E4,E0 


OCC5i4C:I 


2081 


=C0C54A:I 


eoe 






BTBS 


BSI,PaTC.L2 


OOOSaE:! 


03i3E 




P57 

808 


* 




BR 


P14 




CO 30 


0550:1 


8 09 


GETC 




EQC 


* 


000550:1 


C8FG 


0CB9 


E1D 






LHI 


B15,X'B9' 


000554:1 


C84C 


0010 


811 






LHI 


R4,X'10' 


000558:T 


9E4F 




812 






0C8 


54,R15 




0000 


055A:I 


813 


CEtC. 


.BSX 


EOO 


* 


00055A:I 


9D4F 




g14 






SSE 


R4,R15 


00055C:I 


2081 


=00055A:I 


815 






BTBS 


BSr,GETC.BSI 


OOOSEE:! 


9B47 




816 






BDB 


B«,R7 


000560:1 


9D4F 




817 






SSB 


F4,R15 


000562:1 


C3FC 


0020 


818 




* 


THI 


S15,X'2C' 


000566:1 


4230 


FA9E =O0CC08:I 


819 






BHZ 


LODBSTRT 


00056A:I 


C470 


CC7F 


820 






WRI 


S7.X'7F' 


00056E:I 


C57C 


OCOD 


821 






CLHI 


R7,CB 


000572:1 


2133 


=000578:1 


822 






BNE 


GETC .OK 


000574:1 


25F1 




823 






LCS 


E15,1 


O0C576:I 


03CE 




324 
825 


* 




BR 


R14 




0000 


0578:1 


926 




OK 


EQU 


* 


000578:T 


1188 




827 






SLLS 


88,6 


00057A:I 


0687 




828 






OE 


R8,B7 


00057C:T 


24P0 




829 






LIS 


B15,Q 


00057E:I 


030E 




830 






BR 


B14 



OUTPUT KESEAGE TO C0H30LE. 
GET HESSAGE ADDRESS. 
GET BETURK ADDRESS. 
ODTPUT CARRIAGE FETUSS. 

OUTPUT LIKE FEED. 



GET A CHAEACTEB, 

ASP OUTPUT IT. 

PUKP THE IIEESAGE POTStTES. 

SAS LAST CFfARACTES A TERKIRf.TOR? 

NO, OUTPUT NEXT CHSEArTER. 

YES, RFTURS TO CALLER. 

OUTPUT 1 CHABACTSH TO COSSDLE- 
GET COSSOLE OUTPUT ADDBESS. 
START TKE COSSOLF. 



LOOP TILL CORSOLE ROT BUS?. 

OUTPUT THE DATA. 

LOOP TILL CGIfSOLE UOT BUST. 

RETUES TO CALLER. 

READ 1 CHARACTER FRaiS COSSDLE. 
GET COSSOLE COKHASD. 
GET ADDRESS OF COHSOLE IgPHT. 
OUTPUT COKiSSSD TO COSSOLE. 

LOOP USTIL SOT BUST. 

READ A BITE. 

CHECK FOE FSAMIilG EBEOR. 

IF TRUE, TBEK EITHEE BREAK OS 

BAD CBAEACTER - RESTART. 

ASSURE 7 BITS. 

IS IT A CARRIAGE RETORS? 

SO, PUT IT III REGISTEB. 

YES, SET RETORll TO BISUS. 

EETDRM TO CALLER. 



PACK CHAEACTEB INTO REGISTER. 

SET EETURH TO SON-BIIIUS. 
RETUEH TO CALLEB. 



LSU37gOC 

Lsu:7eis 

LSUD7820 

LSUD7630 
LS0D7B4G 
ISUD7f50 
LSy"7R60 
LSU 37870 
LSUD7883 
LSU:7e9C 
LSU 27900 
LSU C 79 10 
LSUD792G 
LSUD7930 
LSUD7940 
LSUD7950 
LS007360 
LSUD7970 

LSL':;79ac 
LS'j:7S9a 
Lsuoeocc 

LSUOS010 
LSU38020 
LSU38030 
LSUD8040 
1SU03C50 
LSU 38 C 60 
LS0S8C70 
LSU08C60 
LSU38090 
LSU 58 100 
LS0D811Q 
LSD08120 
LSUaS130 
LSUD8140 
LSU3815C 
LS038160 
LSU3817C 
LSU 08180 
LSB0819G 
LSU3820C 
LSUD8210 
LSUDB220 
LSU3623C 
LSU38240 
LSUD825C 
LSOOB260 
LSU 39270 
LSD3e280 
LSU08290 
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832 


* 


COBVEE! 


5I0« E 


ODTIliES. 










833 


* 










0000 


580: 


I 


834 


fiO.SSC 


EQU 


* 


000580:1 


087F 






835 






LR 


B7,B15 


00C582:I 


1CFU 






835 






SBLS 


E15,4 


0CC58U:I 


K1A0 


800C 


=000594:1 


837 






BAL 


B10.HEI01 


D0C5e8:I 


gurr 






838 






EX BR 


E0,E15 


00C58A:I 


08F7 






839 






LR 


R15,B7 


Ca058C:I 


HIAO 


8004 


=000594:1 


840 






BAL 


BICHEXOI 


0C0590:I 


C6F0 






841 






OH 


R15,B0 


0C0592;I 


03CE 






84 2 
843 


* 




BE 


R14 




OOOO 


0594; 


I 


844 


HEXOI 


EOO 


* 


000594:1 


CUFJ 


OOOF 




845 






SHI 


B16,I'F' 


000598:1 


C6F0 


0030 




846 






OH I 


R15,X'30' 


00C59C:I 


C9F0 


DC3A 




647 






CHI 


B15,X'3A' 


0005AO:I 


C28A 






849 






BLR 


BIO 


0005*2:1 


2f.F7 






849 






AIS 


B15,7 


0CC5A«;I 


C3CA 






850 
851 


* 




BS 


BIO 




:ooo 


5A6: 


;I 


852 


X 


.COSY 


EQU 


* 


0005A6:I 


CE8C 


0040 




853 






SHI 


R8,X"40' 


C0C5AA:I 


2122 




=OC0 5AE:T 


854 






BPS 


X.C0SV1 


OOCBAC;! 


2687 






P55 






AIS 


R8,7 




0000 


5AE: 


;1 


856 


X 


.CONTI 


EOU 


4 


00C5AE:I 


2689 






857 






AIS 


fi8,9 


0005B0:I 


C580 


0010 




R58 






CIHI 


E8,X'10' 


OCCBBtt:T 


026E 






859 






BLR 


B14 


0CC5E6tT 


1300 


FA4E 


=0OjJ08:I 


853 
861 


* 




B 


LODESTST 




"000 


C5EA: 


. J. 


852 


?.; 


SC.HtX 


EQU 


♦ 


CCC5EA:I 


2'i5A 






853 






LIS 


R5,10 


:"OEBC:I 


ce90 


030 




854 






LHI 


R9,X'30' 


C0C5C::I 


Cbf.J 


C OFF 




P65 






LHI 


SICXTF- 


:0C5Cit:I 


2701 






856 






SIS 


R0,1 


*:C35C6:I 


2313 




=00&5CC:I 


867 






BHH 


ASC.TJSIT 


0C05CS:T 


2470 






868 






LIS 


B7,0 


0CC5CA:T 


03CE 






859 

870 


* 




BE 


E14 




OCOO 


5CC: 


;I 


871 


a: 


SC.UNIT 


EOO 


* 


3 0O5CC:I 


0P78 






P72 . 






LP 


R7,ES 


jOOSCE:! 


ju7A 






873 






NS 


H7,R10 


C"05DQ:I 


0879 






874 






S3 


P.7 , fe 9 


000502:1 


27 01 






875 






SIS 


R5,1 


*OOC50O:I 


2nE 




=0OC5F0:I 


'(76 






B!* 


END.COSr 


00506:1 


9U68 






"77 






EXER 


B6,E8 


a005D8:I 


CteA 






878 






NR 


E6,B10 


C005DA;I 


:h69 






879 






SR 


R6,R9 


0005DC:I 


CC6 5 






880 






HHR 


B6,E5 


OG0 5DE:I 


CS76 






851 






AP 


B7,S6 


G005E0:I 


2701 






832 






SIS 


Rt>,1 


*CC.05E2:I 


2117 




=0O0 5FO:I 


R33 






BS 


EBD.COSV 


OC05Eit:I 


3466 






S34 






EXHB 


E&,B8 



COSVERT HEX TO ASCII/HEX. 

SAVE OBIGIBAL DIGITS. 

GET LEFTHOST DISIT A«D 

COSTEBT IT TO ASCII. 

SHIFT SHD SAVE LEFTHOST CHABACTEB. 

GET RI3HTB0ST DISIT AHD 

COSVEBT IT TO ASCII. 

GET BOTH ASCII CHAHACTEBS. 

FETURS TO CALLER. 



SET DIGIT ZOHE 

BETDRN TO CALLEB IF BDBESIC. 
ELSE, SET ALPHA ZOSE, 
AND EETBRN TO CALLEB. 

COIIVERT ASCII/HEX TO BEX. 

STRIP OFF ALPHA 20HES. 
POSSIBLI IN RANGE A - F? 
SO, THER ASSOHE 0-9. 

KOBBALIZE FOR BEX DIGIT. 
DOES RESULT EXCEED 15 (X'F*)? 
HO, RFTOSH TO CALLEB. 
YES, ERfeOR - RESTART. 

CONVERT ASCII/DECI9AL TO HEX. 

ISITIALIZE fIDLTIPLISR. 

BASK FOE ASCII CODED DECIHAL. 

KASK TO ISOLf.TE BIGhT BYTE. 

DECREREBT COUNT. 

TF KOT HIHUS, CONVERT ONITS. 

ELSE SET VALDE TO ZEBO, 

AND RFTDRS TO CALLEB. 



GET UNITS POSITIOS. 



DECREMENT COUNT. 

IF HINUS. UNITS ONLY. 

SET TENS POSITTOS. 



•iULTIPLl IT BY 10. 
ADD TO RESULT. 
DECREHEST COUNT. 
IF KINUS, NO HUNDREDS. 
GET HUNDREDS POSITIOS. 



LSU06310 
LSU38320 
LSU0833& 
LSUOe340 
LSU08350 
LSU0836O 
LSU08370 
LSUD8380 
LSU38390 
LSUD8400 
LSU08410 
LSUD842C 
LSU08430 
LSU38440 
LSU0B450 
LSUD8460 
LSU08470 
LSU08480 
ISUDS490 
LSUD8500 
LSU08510 
LSU0e520 
LSU08530 
LSU3B540 
LSU38650 
LSU3856a 
LSU3e570 
LSU3B580 
LSU38690 

Lsuoaeoo 

LSD3&61C 
LSU0862C( 
LSU3863C 
LSU3664: 
LSaa8650 
LSU0866C 
LSU38670 
LSUDft6tsO 
LSU3B69C 
LSU38700 
LSU 38710 
LS038720 
LSU:8730 
LSU 38740 
LSU3875C 
LSU36760 
LSU0P770 
LSU387eO 
LSU3e790 
LSU338CG 
LS038810 
LSU38820 
LSU3e83Q 
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0C0 5E6:I 


0U6A 






8B5 






NE 


E6,H10 


C0OSE8:I 


SB69 






8B5 






£R 


R6,r:9 


0005EA:I 


0C65 






887 






»!HR 


B6,E5 


C005EC:T 


C-C65 






RBS 






WHP 


E6,B5 


CaCBKE:! 


0fl76 






039 






Afi 


R7,B6 


O0C5F0:I 








8 3 -J 
S91 


* 




B 


ESD.CONY 




OCCi> 


5FC: 


T 


892 


ERD, 


.COHV 


EQU 


« 


0DC5F0:I 


C57.: 


C100 




9.93 






CLHI 


R7,2S6 


C005Fi»:I 


438C 


F.A1C 


=C.0t008:I 


PJU 






BNL 


LODFSTiiT 


0005Fe:I 


^3CE 






t35 






3E 


S1i4 



BOLTIPLT IT 3Y 100. 

ADD TO RESULT. 
COHVEBSIOK DOSE. 



IS SUHBER <= 255? 

SO, THEN ERROP - RESTART. 

SEXDEIi TO CPLLEE. 



LSiJ088«C 
LSU3B853 
LSUJ8a60 
LSU38E70 
LSDD9880 
LSI:j889u 
LSD;8500 
LSU:-3510 
LSL'J?S20 
LSU:8930 
LS"i39«0 
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LSU LOf.DEB / SSGHEKT 2 (BEIOCATABLE) 



0OO5FB:I 



0005FE: 

000602: 

♦OOOeCiJi 

0006C6! 



•000608:1 



•000626:1 
C00628:I 

0CC62C:I 
DCC;62E:I 
C0C63C:I 
000634:3 

•000636:". 
000638:1 

*00063f.:I 



00063C:I 

000640:1 
00C6itU:I 
0006«6:I 



0000 05FA:I 



50D0 83FA 

CCOO CSFE! 

5O0D OCOO 

D5D2 

2363 

26DU 

2205 



=0OOeF8:I 



=00060A:I 



=D005FE:I 





ococ 


C60A: 


il 


00060R:I 


58D0 


83EA 


=00C9F8:I 




OCOO 


060E: 


I 


0Q06CE:I 


583D 


0000 




000612:1 


05D3 






0C06m:I 


H23C 


FECC 


=000i»EM:I 


000618:1 


0803 






00061A:I 








00061A:I 


DF7D 


0003 




00061E:I 


C6D2 






•000620:1 


2383 




=000626:1 


000622:1 


26D1 






*0C362£t:I 


220B 




=00060E:I 



:occ 


Cf26: 


il 


261*1 






58D0 


83CC 


=00C9F8 


CCOO 


C62C; 


;I 


38 31) 






0731* 






5J3U 


0000 




05D2 






2363 




=0;i63C 


26D« 






2207 




=O0t62C 



OOCO 063C:I 

5800 83P8 =0009F8:I 

0000 C640:I 

58CD GOOD 

C70ft 

0530 



897 

833 

899 

900 

931 

932 

933 

9 3tt 

935 

905 

937 

"38 

939 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

92 

921 

922 

923 

92a 

925 

92fi 

927 

028 

Q29 

930 

931 

932 

933 

934 

935 

936 

937 

038 

939 

943 

941 

9^2 

943 

944 

945 

945 

947 

948 

949 



SEK.TEST EOO 



* «BITE ADDBESSES TO BEHOBT. 



TEST BEBOBY. 
ENTEE 8ITB E13 
RQ2 



START ADDRESS. 
EBD ADDBESS. 



SET. ADR 



ST 

EQU 

ST 

CLE 

B8L 

AIE 

B 



Ria.STAKTA 

F13, 0(813) 
F.13,H2 
READ. SET 
B13,4 
BRT.AD8 



SAVE START ADDRESS. 

STORE ADDRESS IN ITSELF. 

AT EMD lET? 

lES, BEAD THE ADDRESSES. 

BOHP THE POINTER, 

A»D BRITE HEXT ADDRESS. 



* READ ADDRESSES FROM (5EB0BY AHD COSPASK. 



READ. SET EQD 
t 

READ. ADS EQU 
I. 



B13,STAHTA 



83,0(513) 

CLE B13,R3 

BNE HEH.EHB 

LE P0,E3 

IFZ TEST 

IST3 3(B13) 
EHDC 

CLE E13.R2 

BBL BEC.SET 

AIS R13,4 

B HEAD .ADR 



SET-OP FOE READS. 
GET START ADDRESS. 

SETBIEVE DATA {ADDRESS?). 

IS IT CORRECT? 

HO, THEK ABORT SOB. 

ASSUKf FHOS HEHORT ASD NOT CACHE. 



AT BSD YET7 

YES, BBITE ADDRESS COHPLEBESTS. 

SO, BHHP ADDRESS POINTER. 

AND CHECK SEXT LOCATI08. 



* W^ITE ADDPESS COrPLE(!ESI TO "rSCFY. 
8EC.SFT 



ECU 
LI 
L 
VEC.ADR EQO 
LE 
XR 
ST 
CL!^ 
BSL 
AIS 
B 



E4,-1 
E13,STABTA 

E3,E13 

R3,ti4 

R3,C(H13) 

R13,R2 

FDC.SET 

R13,4 

KEC.ADR 



SET-L'P FOB WfilTE f-DDRES? CO'^PLEKEHT. 
GET HASK FOP COMPLEHFST. 
GET START ADDRESS. 



GET THE ADDRESS, 

COEPLEMEHT IT. 

STORE ADDRESS CO>*PLERENT 

IT EHD TET? 

YES, READ ADDRESS COKPLFKESTS. 

■iO, bUKP ADDRESS POINTER. 

>.SD KPITE SFXT LOCATIDS. 



* PLAD ADDRESS COHPLRMENI FEOS KESCRY A»D COHPARE. 
?!13,STAFTfi 



EDC.SET EQU 
L 

RDC.ADE ECU 
I 

XR 
CLE 



SET-UP FOR READ ADDKF3S COBPLEHEST. 
GET START ADDRESS. 



R0,C(R13) 

R0,R4 
K0,E13 



RETRIEVE DATA (ADDRESS COBPLEHEST?) . 
COKPLEBEST IT. 
IS IT COEEECT? 



LS038960 

LSB3S97D 

LSU369eO 

LSU08990 

LSU09COO 

LSUQ901C 

LSa39020 

LSU09O3O 

LSU09C40 

LSU09050 

LSU09060 

LSU09070 

LSU39O80 

LSU39090 

LSU091OQ 

LSU0911C 

LEU09120 

LSU09130 

LS0D9140 

LSU09150 

LSD09160 

LSU09170 

LSD 09 18 

LSUD9190 

LS039200 

LSU39210 

LS009220 

LSU09230 

LSU3924C 

LSU09250 

LSUD9260 

LSU39270 

LS039280 

LSU39290 

LSUD9300 

LSU39310 

LSUD9320 

LSUD9330 

LSU0934C 

LSU09350 

LSUC9360 

LEUD9370 

L3U39380 

LSliD9390 

LSU39400 

LSU39410 

LSU39423 

LSU39430 

LSU39440 

LSUC9450 

LSUa9460 

LSUD9470 

LSU09480 
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CO06ii8:I 


U23C 


FS9? 


=0C0«E4:I 


950 






BSK' 


KEg.ERB 


0006i4C:T 


0701* 






951 






IR 


RC,E4 


0006«E:I 








952 






IFZ 


TEST 


0006i4E:I 


DF7D 


i:C03 




953 

954 






XSTE 
EH DC 


3{S13) 


000652:1 


05D2 






955 






CIS 


P13,R2 


*00065H:I 


2383 




=00065*:! 


956 






BHI 


PAT.STCH 


000656:1 


26Di» 






957 






AIS 


E13,4 


*000656:I 


22GC 




=0C 0640:1 


958 

959 


* 




E 


RDC.»D1 










950 


* TEST S 


ITii DS 


.TA PATTERNS. 










9S1 


* 










GOOO 


065ft; 


:I 


952 


FST. 


.MTCH 


EO'J 


* 


00C65?.:T 


C8!tG 


:02U 




953 






MI 


E4,36 




0030 


C65E; 


;I 


954 


FAT. 


.SEW 


EQl! 


* 


D0065E:I 


58D0 


8396 


=CC0gF8:I 


955 






L 


H13,srAETA 


000662:1 


5804 


8166 


=CC07CC:I 


956 






L 


RD,PATTESS?.{S4) 




CC-D5 


0666; 


tl 


957 


PAT. 


.831 


EOU 


* 


000666:1 


SOOIi 


;ooo 




S5S 






ST 


RCGCBIJ) 


00066A.-1 


05D2 






969 






CIF 


R13,E2 


*00066C:I 


2383 




=000672:1 


970 






EKL 


PAT. RDST 


00066E:I 


26Dit 






971 






AIS 


R13,4 


*000670:I 


2205 




=000666:1 


972 
973 


* 




B 


PAT.WRT 




GOOO 


C572; 


;I 


974 


PAT. 


.RDST 


EQI] 


it 


Q00672;T 


58DC 


8362 


=0009F8:I 


975 






L 


P13,STAHTA 




0000 


0676: 


:I 


976 


FAT. 


.PEAD 


EOD 


* 


000676:1 


5g3D 


0000 




977 






L 


R3,0(E13) 


00067A:I 


0530 






978 






CLE 


K3,E0 


Q0067C:I 


i>230 


FE6i* 


=0004E4tI 


979 






BSE 


HEB.ESS 


000680:1 








980 






IFZ 


TEST 


000680:1 


DF7D 


CC03 




981 

982 






XSTB 
ESBC 


3(E13) 


00068i*:I 


27i*« 






983 






SIS 


Ett,4 


000686:1 


05D2 






934 






CLR 


R13,S2 


*000668:I 


2385 




=300692: I 


955 






BBL 


PAT.CJTHD 


00C68?.;T 


5CED 


COOO 




986 






ST 


E14,0<H13) 


00068E:I 


26D« 






93T 






SIS 


B13,4 


*OQ0690:I 


22DD 




=000676:1 


9B8 
989 


* 




B 


PAT. BEAD 




0000 


0692: 


I 


990 


PAT. 


,CKS0 


E05J 


* 


0CC6S2:I 


2744 






931 






SIS 


■ E4,4 


0CQ69lt:I 


4310 


FFC6 


=00a65E:I 


992 






BKK 


PAT.SEH 


0006SS:I 


030E 






993 






B?i 


R14 



80, THBS ABOET (iOK. 
ASSURE FPOM 8EB0BT ASD HOT 



rSCHE. 



AT EHD TET? 

TES, TEI PATTEBH HATCHISG 801*. 
KO, BO»P ADDEESS P018IER. 
AUD CHECK HEXT LCCATiail. 



ISITIALIZE ISDEX TO PATTERN TABLi 
GET SEW FATTEHSi. 
GET STABT ADDfiESS. 
GET A PATTERS. 

STORE THi FATTESS. 

AT ESD YET? 

TES, READ THEM SSCK. 

NO, BDSP ADDRESS POINTEB, 

SSD HBITE AT SEXT LOCATIQH. 

SET-DP TO READ PATTER'*. 
GET START ADDRESS. 

RETRIEVE THE PSTTE8K. 

IS IT TALID? 

RO, THES ABOET SOg. 

SHUT OFF CACHE. 

lES, DECRESEHT PATTERS IBDEX, 

AT EBD TET? 

lES, SEE IF AIL PATTEBilS USED. 

ASSURE DATA BOS CLEAS. 

SO, BOHP ADDRESS POIHTER. 

ASD CHECK SEIT LOCATIOS. 



DECEEUEHT PATTERS IKDE2. 

AHD LOOP OKTIL ALL PAXTEBKS OSED. 

RETUEK TO CALLER WHES THRU. 



Lsns 

LSCD 

LSC-I 
LSUO 

LSI; 

LS3 

LSi;: 

LS 
LSoD 

Lsc: 

LSU D 
LSuO 



9490 
9500 
9510 
3520 
9530 
9540 
955C 
9560 
9570 
958C 
3590 
3oC0 
9610 



LSa39620 
L52:9630 
LSU0964& 
LSC39650 

LS";3e60 

LSCn°670 
LSUD9680 
LSU?-9690 
LSU 09 700 
LSi:0971C 
LSE0972C 
tS509730 
LSU 39 74 
L3e39750 
LSL'D976Q 
LSC39770 
LS5;a9760 
LSED9750 
LSaS980C 
LSB39S10 
LSCD9&20 
LSD 09830 
LSSiJ9840 
LSD39650 
LSGD386G 
LSC 59670 
LSUJ98eO 
LSL'39890 
LS039900 
LSC09910 
LSC5992C 
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935 
996 
997 
998 
999 
1030 
1C01 



000698 


I 








COOO 069A: 


I 


00069* 




0085 




00069C 




OOMC 




00&69E 




0000 




0006*0 




COFO 




0006A2 




00C5 




oooeAt 




0041 




00&6A6 




0000 




0006A8 




ODFC 




0006AA 




0CC6 




Q006AC 




0033 




C006AE 




P0B6 




0006BO 




OOFO 




G006B2 




0OC7 




000684 




0032 




0006B6 




0OB6 




0006B8 




OOFO 




0006BA 


!l 


OOEC 




0006BC 




0035 




0006BE 




OOEB 




0006C0 




OOFO 




0006C2 




00E6 




0006C11 




0036 




0006C6 




0CE5 




0006C8 




aoFO 




0006CA 




0CC1 




0006CC 




0037 




0006CE 




e:oc 




0006D0 




0000 




00C6D2 




0000 




0006D4 




OOQO 




0006D6 




5000 




0006D8 




jCOO 






COOO 06DA 


.1 


0006DA:I 


0753 




0006DC:I 


0759 




0006DE:I 


075F 




0006E0:I 


0765 




0006E2 


:I 


076B 





1039 
1C10 
1011 

iri2 

1013 
1014 
1015 



* DEVICE TABLE FOB COSVEBTIBG HIiEllOBICS TO ADDEESSE!; 

* 

IFO * 

DB 

EBDC 

DTABLE EQU * 

HAG85 DC X'85',X'40',X'00-.X*FO* 



1002 BAGC5 DC yC5 ".X'tl* »X*00' ,X' FO' 



1003 •iB5P DC X'C6',X*33*,X*B6',X"F0' 



1034 BB5F DC X'C7',X'32* ,X*B6' ,X'FO' 



1005 HB67 DC X*EC*,X' 35' ,X 'EH' .X'FO' 



1006 HB256 DC X*E6 ',X'36*,X"E5* .X'FO • 



1037 FLPT DC X' CI '.X* 37* ,X"00' ,X* QO ' 



1008 OTHE DC X*0* ,X '0 ' ,X'C • ,X'0' 



RDDETABL EQU * 

DC ZCDNDH-iODBSTRT) 

DC Z(C0DE-10DI!STET) 

DC ZCCTLR-LODRSTET) 

DC Z(SLCR-LODRSTET) 

DC Z{DaHO-LODRSTRT> 



LSD09943 
LSD39950 
LSU0996Q 
LSU09970 
LSUC99e0 
LSUD9990 
LSU10000 



LSU1OO10 



LSU10020 



LS010030 



LSU10040 



LSD1005O 



LSU10060 



LSU1307D 



L3U10C80 
LSU10090 
LSU10100 
LSU10110 
ISU1012C 
LSU1013Q 
LSU10140 
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0006E«:I 


3332 


3030 


254C 


5355 


OC06EC:T 


204C 


4F41 


4445 


522C 


O0D6F«:I 


5230 


302D 


3030 


FF 


0006FB:I 










0006F3:T 


00 








0006FC:I 












0000 


06FC 


:I 




0006FC:I 


4445 


5653 


2020 


ODOS 




oooc 


0704 


: X 




O0C7C«fI 


4D47 


3935 


232C 


CDOA 


00070C:I 


4047 


4 335 


2020 


ODOA 


00071it:I 


4453 


3552 


20 20 


ODOA 


00C71C:I 


4453 


3546 


2320 


ODOA 


0007211:1 


4453 


3637 


202C 


ODOA 


00072C:I 


4432, 


353 6 


20 50 


ODOA 


00073!4:I 


464C 


5059 


2020 


ODOA 


00073C:I 


4F54 


4852 


2020 


ODOA 




GOOO 


0744: 


!l 




0QO7UU;I 


4445 


5649 


4345 


3DFF 


0007i!C:I 










0007i»C:I 












OODO 


074C! 


;I 




0007ftC:I 


564F 


4C3D 


5858 


5858 


000754:1 


2C46 


494C 


4530 


FF 


00075B:I 


4445 


5623 


30FF 




000761:1 


434F 


4445 


3DFF 




000767:1 


4354 


4C52 


3DFF 




00076C;I 


534C 


4348 


3DFF 




000773:1 


4452 


5623 


3DFF 






DOOO 


0779: 


.1 




000779:1 


4649 


4C45 


4D41 


524B 


000781:1 


533D 


Ff 






000784:1 










000784:1 










000784:1 


494F 


4552 


524? 


5220 


00078C:I 


5658 


5 85 8 


TF 




000791:1 


4649 


4C45 


204E 


4F54 


000799:1 


2046 


4F55 


4E44 


FF 


0007A0!l 










00C7A0:I 


CO 








0007A1:I 


4D45 


4D54 


5354 


2345 


0C01A9:I 


5252 


20 







1017 


* MESSAGES 






1013 


* 








1019 


10 


DE 


C'3203 i 


,?U LOSDKB R3C-t 


102D 


4; 








1D21 




IFO 


* 




1022 




DB 







ir'23 




ESDC 






1024 




CSOP 


4 




1025 


"FSD 


ECU 


* 




1C26 




DB 


C'DEVS 


•,CE,LF 


1027 


DEVTABLE 


: EDO 


-* 




102P 




DB 


C'HG85 


•,CE,LF 


1029 




DB 


C'«GC5 


•,CR,LF 


1030 




DB 


C'DSSH 


•,CR,LF 


1031 




DB 


C'DSSF 


•,CE,LF 


1032 




Dl^ 


C*DS67 


•,CF,LF 


1033 




DB 


C'D256 


•,CR,LF 


n34 




DB 


C-FIPY 


•,CE,LF 


1C35 


OTHER 


DB 


COT KB 


•,CF,LF 


1036 


DE¥TBLHD 


ECU 


* 




1C37 




DB 


C'DEVICE 


= '.ir'FF' 


1C38 




IFO 


* 




1039 




DB 







1040 




EN DC 






1041 




CSOP 


4 




1042 


yOLFiL 


EOU 


* 




1043 




DB 


C*TOL=XXXX,FILE=',X'FF' 


1044 


DfiCH 


DB 


C*DEVf=' 


,X'FF' 


1045 


CODE 


DB 


C'CODE=* 


,X'FF' 


1046 


CTLB 


DB 


C'CTI.R=' 


.X'FF- 


1047 


SLCH 


DB 


C'SLCH=* 


,I'FF' 


1048 


DR80 


DB 


C*Dfi¥#=' 


,X*FF' 


1049 


* 








1050 


FBKS 


EQO 


* 




1051 




DB 


CFILESA- 


RKS=',S'FF' 


105i 


ll 








1053 




IFO 


* 




1054 




DB 







1C55 




ESDC 






1055 




CHOP 


4 




1057 


MSG1 


DB 


C'lOEBEOH ■ 


1058 


lO.TIPE 


DB 


c'xxxx*,: 


?'FF' 


1059 


»SG3 


DB 


C'FILE SOI FODHCX'FF" 


1060 




IFF 


* 




1061 




DB 







1062 




EH DC 






1063 


HSG6 


DB 


C'HEBTST 


EKS * 



iSU1016i 
ISU1017D 

LSU10160 



LSiJIOlSO 
LSU102DC 
LSU1D21C 
LSU 1 022 C 

LSU 1023: 

isoi:24: 

LSU1C250 
LSU1O260 
LSU1D27D 
LSU1D28& 
LSU1029D 
LSU103CC 
LSU103ia 

1SU1C35: 

LSU10330 
LS010340 
LSU1035D 
LSU10360 
1SU1037C 
lSU1038i) 
iSU1039C 
iSU104D0 
LSiJ10410 
LS01042C 

I,SU10430 
LSU1O440 
13010450 
LSU1046C 
LSU 10470 
LSUt048C 
13010490 
LSOIOSCO 

LSU10510 
LSU 10520 
LSU10530 
LSU13540 
15010550 
1SU10560 
LSU10570 
LSD1058C 

LSU10590 
LSU106DC 
LSU1061S 
ISU1062C 
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IS'J lOADES / SEGBEST 2 (BELOCfiTSBLH) 



0007f.C:I 


58 58 


5S5 9 


5J 


0007B3:I 








0007E3:I 


tE 






0007E«:I 


A3 






0007B5:I 


AO 






0007B6:I 


A1 






0007B7:I 


B8 






0007B8:I 


^S 






0007B9:I 


70 








OOOC 


C7B8: 


I 


0007BA:I 


CI 






0007EB:I 


C2 








0000 


07BB: 


I 


0007BC:I 


C8 






OOO7B0;I 


CH 






0007BE:I 


DO 






0307BF:I 


EO 






0007C0:I 








0007CO:I 


OD30 






0007C2:I 


0100 






0C07CU:I 


OUCO 






0007C6:I 


0018 






0007C8:I 


OOUO 






0007CA:I 


C040 






0007CC:I 








0007CC:I 


0000 


ocoo 




0007DO:I 


1111 


1111 




0007DH:I 


3333 


3333 




O0C7D8:I 


7777 


7777 




0007DC:I 


FFFF 


COCO 




0007F0:I 


OOOC 


FFFF 




0007E4:I 


Fooa 


FCOO 




0007E8:T 


FFOO 


FFCC 




0007EC:I 


FFFO 


FFFO 




0007F0:I 


FFFF 


FFFF 






COOO 


07EC 




0007F!*:I 










0000 


7Fa: 


;I 




C00& 


0eF3! 


;I 




0000 


07F4: 


il 




JOOO 


07F8! 


;I 




0000 


07FC: 


;I 



1064 


HFAD 


DB 


c'xxjry.: 


1065 


* 






1056 




IFZ 


TEST 


1057 


C0B2 


PB 


X'EE- 


1068 




ELSE 




1CS9 


C0H2 


DB 


X'38' 


1')7D 




EH DC 




1071 


BTSKIP 


DB 


X'A3' 


1072 


BTCLEAR 


DB 


X'AC' 


1073 


BTBESD 


DB 


X'AV 


107a 


HTKEWD 


DB 


X'BS* 


1C75 


SHCLEAP 


DB 


X'48' 


1076 


SHGOBD 


DP 


X'70' 


1C77 


CTEESET 


EQB 


SHCLEAR 


1078 


CTREAD 


DB 


X'CI' 


1079 


* DISC COBHA!«DS 


1080 


D1SEEK 


DB 


X*C2' 


1091 


D2SEEK 


EOO 


D1EEEK 


1082 


D2BATTS 


DB 


X*C8' 


1083 


D2a«EAI> 


DB 


i'C*' 


1C8U 


D2SETCIL 


DB 


X'DO* 


1085 


D2SETHED 


DB 


X'EO' 


1CS6 




IFO 


* 


1037 




DB 





1038 




EKDC 




1089 


* 






1090 


SECCYL 


DC 


H'l»8* 


1091 




DC 


H'320' 


1032 




DC 


H'1216* 


1093 


:* 






1094 


SECTHK 


DC 


H'2«' 


1^95 




DC 


H'6U" 


1096 




DC 


H'64' 


1C97 


* 






1^98 




CSOP 


^ 


ir99 


PATTEBNA 


DCY 


0,11111 



1100 



1101 



PASLA, 8-BIT, HI SPD, 2 STOP, EVES 

PASLA, 8-BIT, LO SPD, 2 STOP, 10 PAB 

SKIP FILEHAEK {MAG TAPE). 
CLEAR COHTBOL UKIT (BAG TAPE). 
BEAD COBHAHD (BAG TAPE). 
PEBIKD COBHAHD (BAG TAPE). 
SELCH CLEAR C08BARD. 
SELCK BEAD/GO COBBAID 
COHTSOLLEfi BESET COBBAID 



<= 10 
67 

25 6 

<= 1C 
67 

256 



0,11111111,333 33333,77777777 



DCI FFFFO0O0,FFFF,FCC0FOO0,Fr0OFFOO 



DCY FFFOFFF0,FFFFFFFF 



1102 


* 






1103 


LEBGTH 


ECO 


*-LODBSTET 


lion 




CSOP 


It 


1105 


TDBOF 


EOU 


* 


1106 


VDB0FE 


EQH 


yDBUF+255 


1107 


VP.VOL 


EQD 


¥DBCF 


1108 


VD.ATRB 


EQD 


VD.VOL+U 


1139 


VD.FDP 


EOn 


¥D.ATEB+i» 



LSD10630 
LSU1064D 
LSD1065C 
iSU106&0 
LSC1067C 
iSU1068C 
LSU10690 
LSU1073C 
LSU1071C 
LS010720 
L3U10730 
LSU107UO 
LSU10750 
LSU10760 
LSU10770 
LS010780 
LSU 10790 
LSii 10800 
LS010810 
I.SU1082C 
LSU 10830 
LSOIOBHO 
LSU10850 

Lsuioeec 

LSO 10870 
LSU 10660 

LSU 10890 
LSU10930 
LSU1091C 
LS010920 
LSai0930 
LSU109<tC 
LSU10950 
LS'J1096C 
LSU1097C 
LSU10980 



LSU1099Q 



Lsunooo 

LSU11010 
LSG11020 
LSU11030 
LSU 11 040 
LSU1105C 
LSU11060 
LSU 11070 
LSU11080 



PEBKIN-KLfEF SERIES 3205 ISU LOASEE, 03-235K91E00-00 
LSU LOADER / SEGMENT 2 (BELOCRTKBLF) 



PRGE 28 16:30:3!> 10/05/82 



0000 


0800:1 


0000 


0804:1 


cooo 


?808:I 


occc 


C8F4:I 


occo 


08F8:I 


ccoc 


C9F7:I 


cooo 


G9F8:I 


ocoo 


C9FC:I 


cooo 


0A3C:I 


OCjO 


CAi40:I 


JCOO 


CMH:I 


ococ 


CAKStl 


DOOO 


CAHC:I 


0000 


0A50:I 


50t30 


0R5ft!l 


QOQG 


0A5C:I 


ODOO 


DA60:I 



111S 


VD.OSP 


EQD 


?D.FDP+U 


ini 


VTi.OSS 


EQU 


VD.OSP+H 


1112 


VD.S.«F 


EQD 


VD.OSS+U 


1113 


DIF?AVB 


EOC 


YDBOFE+1 


1111* 


IIPBUFF 


EQU 


DIESAVE+tt 


1115 


IIPBOFFE 


EQn 


LIBBDFF+255 


1116 


STASIA 


ECU 


LIBBtJFFE+1 


1117 


BSAVE 


EQU 


STABTA+'i 


1118 


TBSTST 


EQU 


RSSVE+6* 


1119 


TPOFF 


ECU 


TBNTBY + i> 


112D 


SWITCH 


EQU 


TPOFF+U 


1121 


OS.EKD 


ECU 


SWITCH+4 


1122 


sua .LIBS 


EOD 


OS.EHDi-t 


1123 


ESDLODB 


EQU 


SUS.LIBS+U 


112« 


FILEHASE 


EOU 


E80LODP+4 


1125 


KIT 


EQU 


FILENAfiE+8 


1126 


lODEESD 


EOU 


EXT+« 



LSL'1109C 

isumoQ 

LSU 111 10 
LSC1112C 

I.SS1113C 

Lsuniuo 

LSU1115C 
L3U11160 
LSU1117e 

Lsomsc 

LSl'1119C 
LSU11200 
LSU11210 
LS011220 
L3U1123C 
LSU112H0 
LSD11260 
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TABLE SPACE USED 



8K 



DISC SECTOBS : 



ABSTCP 


:oo3 


ocao 


ACT.ESD 


■;ooo 


C2 62:I 


ADC 


0000 


0004 


ADDETABI 


CJCO 


06PA:I 


ADSELCH 


1000 


04 6C:I 


ABAGTE 


:oco 


G17U:I 


SPF.EXEC 


OQOO 


00C1 


APF.EFAD 


•"000 


roc4 


APF.WRIT 


000 c 


C002 


SSC.HEX 


ooco 


05BA:I 


ASC.UNIT 


oooo 


05CC:I 


BISDV 


00 00 


0078 


BRP.ITEH 


aoQO 


OCECrl 


ESY 


0000 


0008 


CALC.SIZ 


0000 


02F8:I 


CHK.ITEa 


0000 


CC80:I 


CK.DISC 


0000 


01D«:I 


CK. DISCI 


0000 


OlDEsI 


CK.ENTEY 


OOGQ 


0284:1 


CK.MARE 


ooco 


002E:I 


CSFG 


0000 


041)2:1 


CODE 


CO 00 


0761:1 


C0R2 


0000 


07E3iI 


C0MH1 


0000 


0426:1 


C0BS2 


0000 


04 2i:I 


CR 


cooo 


00 DD 


CTLE 


coco 


0767:1 


CXBEAD 


OCQO 


07BA:T 


CTEESET 


5000 


C7B8:I 


D1SEEK 


cooo 


07HB:I 


D2BATTN 


0000 


07BC:I 


D2RHEAD 


0000 


C7BD:I 


D2SEEK 


cooo 


07BB:I 


D2SETCYL 


0000 


07BE;I 


D2SETHED 


0000 


07BF:I 


DEVTABLE 


0000 


C7C4:I 


DEVTBLND 


0000 


0744:1 


DIR 


cooo 


a030 


DIE. ACT 


0000 


OOOE 


DIR.ATBB 


0000 


0024 


EIE.BKSZ 


0000 


0C25 


DIE.CSEC 


0000 


0028 


DIE. DATE 


0000 


0018 



450 



454* 



231 


1D1C* 






346 


551 


690* 




353 


357 


359* 




110* 








110* 








110* 








313 


455 


862* 




867 


871* 






113* 








25? 


265 


269 271 


273^ 


117* 


383 


604 641 


669 


506 


514* 






239 


245* 






291 


395* 






398 


402* 






468* 


484 






206* 


211 






383 


see 


745* 




1012 


1045* 






192 


1067* 






653 


658* 






656 


S61* 






115* 


784 


821 1026 


1028 


1013 


1S46* 






662 


1078* 






582 


1577* 






597 


1380* 


1081 




615 


1D82* 






626 


1083* 






635 


1381* 






622 


1584* 






631 


1385* 






204 


216 


1C27» 




205 


1336* 






109* 


109 






109* 








109* 


469 






109* 








109* 








109* 









695 



717 



802 



806 



S15 



PEBKIN-ELHEE SERIES 3200 LSU LOADEf, !33-235891KQD-;0 
SY!"?CL lAELF E CEOSS SEFEHEHCE LIST 



PAGE 31 1fi:3:;3!* t0/05/e2 



DIP. EXT 


Q300 


0008 


109* 


1*79 






DIE.FLBA 


0300 


oooc 


105* 


i»91 


51? 




DIE.FJTR 


0000 


cooo 


109' 


476 


477 




CIB.INBS 


OQOO 


0026 


109* 








DIB.KEltS 


COCO 


0014 


109* 








DIB.LLBA 


OODO 


0010 


109* 


511 






DIR.LSCL 


0000 


0016 


109* 








:; IB. LOSE 


0000 


001C 


109* 








DIE.PSWD 


0000 


002C 


109* 








DIfi.PVOL 


ocao 


002C 


109* 








DIE.SCST 


coco 


0G22 


109* 








DIH-8KEI 


cooo 


0015 


109* 








DIP.SSAS 


0000 


00F« 


109* 








DIE.WCNT 


ocoo 


0020 


1Q9* 








DIE. ■.'KEY 


fOOO 


0014 


109* 








DIF.?..ACB 


oooc 


0003 


109* 








DI8A.ACK 


0000 


C010 


1C9* 


470 






DIBA.ALB 


0000 


G0C7 


109* 








DIBA.ALR 


cooo 


0001 


109* 








DIRA.FT« 


COQO 


00 EO 


109* 








DIFA.OPB 


cooo 


CD06 


109* 








DIRA.UPK 


0000 


0C02 


109* 








DIESAVE 


GOQO 


08F4:I 


495 


5 09 


1113* 


1114 


DISCOS 


0000 


02E8:I 


502 


508* 






DKCOS^OK 


cooo 


04 18:1 


605 


648 


650* 




DNUM 


cooo 


075E:T 


1011 


1344* 






DRKO 


0000 


0773:1 


1015 


1048* 






DTiiBLF 


0000 


069A:I 


256 


258 


285 


1000* 


DU 


cooo 


04C2:1 


29R 


300 


563 


589 596 


5ND.C0DE 


QOOO 


OOAA:! 


259 


263* 






FSD.CCHV 


ooco 


QSFO:! 


676 


B83 


89C 


892* 


ENL.fKS 


ooco 


011E:I 


308 


312* 






EHDLODP 


:cco 


0A&0:1 


529 


553 


1123* 


1124 


EKEOB 


' OoC- 


OSCA:T 


735 


753 


769 


773* 


FXFC.OS 


coco 


0360:1 


369 


3 93 


564* 




EXT 


coco 


0A5C:I 


419 


421 


435 


456 1125* 


riLEN.^MF 


cooo 


0A54:I 


418 


422 


474 


1124* 1125 


FILNTFHD 


cooo 


04Eft!l 


48e 


732* 






FLP.li?.T>. 


DCCG 


C4f2:I 


715* 


717 


72G 




FLP.^F'.D 


0000 


048A:I 


571 


706* 






FLP.WAT? 


cooo 


04B4:I 


723* 


725 






FLPY 


c-0r)O 


06CA:I 


1C07* 








FMKS 


cooc 


07 79:1 


304 


1D5C* 






FBKS.nOH 


0000 


0138:1 


317 


324* 






FOOKD.S!' 


0000 


0C3E:I 


20 e 


214* 






GET. ACT 


00 00 


02BO:I 


429 


440 


445* 




GET. ACT 1 


0000 


0254:1 


448* 


!453 






GET. EXT 


0000 


02 36:1 


427 


!»34* 






GET. EXT 1 


COGO 


C23A:I 


436* 


443 






GET. FILE 


OOGD 


026A:I 


425 


43P 


457 


45Q* 


GET.FLSH 


(DOO 


0218:1 


423* 


432 






GET.FSKS 


rooo 


0110:1 


306* 


311 






GET.ITFS 


50CO 


0C.6E:I 


23 6* 


243 







613 



619 



692 



708 



711 



737* 



1126 
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GET. OS 


jOOC 


03H6:I 


513 


546* 


GETC 


OOCO 


05 50:1 


2C2 


238 307 


GETC.BSY 


0000 


G55S;T 


813* 


815 


GETC. OK 


saoa 


0578:1 


822 


826* 


GETSAHE 


cooc 


OO^CtX 


201* 


2 03 


HEX.AFC 


0G30 


0560:1 


756 


762 765 


HEXC1 


OCCO 


C694:I 


337 


sue sua 


ID 


COOC 


06c.U:I 


197 


1319* 


ISFTOP 


v-OCC 


D7F4:I 






10. TYPE 


--i r: r. f) 


O-SC:! 


75r 


1058* 


lOEESOR 


C-0 jG 


Ch&S:! 


73S 


743 747 


ISDC 


ODDO 


orc2 






LCE 


':cco 


CC1C 


110* 


11D 


LCE.ADDE 


oo;o 


oocc 


110* 




LCE.NA?!E 


caoo 


OCCO 


110* 




LCE. SIZE 


ooao 


0008 


110* 




LCE. TYPE 


DOOD 


CO 08 


110* 




LCT.COM H 


ocao 


oooo 


lie* 




LCT.ESTP 


DOOO 


oc-:;! 


110* 




LEKGTH 


COOC- 


CTEC . 


U2 


1133* 


LP 


cocc 


ocos 


116* 


785 1C26 


LIE 


0000 


0100 


110* 


110 


LIE.CTCF 


sooc 


006« 


11C* 




LIB. DATE 


0000 


0050 


110* 




LIB.DUMS 


OODC 


00 2C 


110* 




LIB.FV2 


oooo 


0C10 


110* 




LIB.FVi3 


GOCO 


OOlft 


110* 




LIB. HIS 


0000 


&03C 


110* 




LIB.IPEI 


OODC 


OC05 


11C* 




LIB. IRS 


OOQO 


OOttA 


110* 




tIB.ITSB 


0000 


0016 


110* 




LIB.LKTS 


0000 


00 07 


110* 




LIB.BPBI 


cooo 


00 04 


110* 




LIB.KXSG 


0000 


ooun 


110* 




LIB.BXSP 


0000 


ooia 


110* 




LIB.NflSH 


OCCO 


0003 


lie* 


110 


LIB.KCO!? 


ccoo 


0007 


110* 




LIE. SEP C 


0000 


004C 


110* 




LIP.HIOO 


0000 


00 60 


lie* 




LIB.NLIB 


0000 


0GC1 


lie* 


5 00 


LIB.NLSG 


0000 


0008 


11C* 




LIB.SLU 


0000 


0002 


lie* 




LIB.NLVL 


0000 


OCitO 


110* 




LIB.NOVL 


0000 


00i(2 


110* 




LIB.KPEC 


oooo 


003C 


110* 




LIB.NSEG 


oooc 


0007 


lie* 




LIB.ODTL 


oooo 


0C62 


lie* 




LIB. OPT 


oooo 


OCOA 


lie* 




LIB.OPN 


coco 


0C«8 


110* 




LIB. OS 


oooo 


0008 


110* 




LIB.OV 


oooo 


0C05 


110* 




LIB.pprr; 


oooo 


0006 


110* 




LIB.PEIV 


COOC 


0003 


lie* 





4 24 



834' 



749* 



437 



449 



809* 



1028 



102 9 



1C3C 



1031 



1032 



1C33 



1034 



1035 
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LIB.PFS 


0000 


0C2U 




110* 














LIB.PSIZ 


0000 


0D20 




110* 














LIB. EL 


OQCO 


0003 




110* 














LIB.EORT 


OCOO 


0C10 




110* 














IIB.BREG 


0000 


0003 




110* 














LIB.PSIZ 


0000 


0100 




110* 














LIB.SEGS 


0000 


0020 




110* 


110 


110 










LIE.SEGS 


coco 


oocc 




110* 


503 












LIB. SECT 


coco 


OCOO 




lie* 














LIB. SPEC 


0000 


003E 




110* 














LIB.SSEG 


OCOO 


0009 




110* 










- 




LIE.TA 


cooc 


00 ei 




110* 














LIB. TATE 


0000 


0009 




110* 














LIE.TC 


OCOO 


00 c« 




no* 














LIB. TIKE 


cooo 


0058 




nc* 














LIE.UTOP 


0000 


DC 68 




lie* 














LIB.VARL 


0000 


006C 




110* 














LIB.XOPT 


GOOO 


0008 




110* 














ilBBUFF 


C030 


06F8 


!l 


326 


496 


500 


503 


1114* 1115 






LIBBUFFE 


0000 


09F7 


:I 


327 


497 


1115* 


1116 








LODEEHD 


0000 


0A60 


I 


526 


528 


534 


536 


1126* 






LODESTBT 


0000 


0008 


.1 


190* 


197 


199 


212 


234 257 


304 415 526 534 


535 536 543 










757 


768 


774 


789 


819 B6C 


894 1011 1012 1013 


1014 1015 1103 


LSE 


cooc 


0014 




iir* 


110 












LSE.KSSZ 


oooo 


OOOC 




110* 














LSE.MXSZ 


0000 


0010 




110* 














LSE. MAKE 


0000 


ooco 




110* 














LSE.r^IV 


0000 


occc 




110* 














LSE.SFEG 


0000 


OCOB 




110* 














LSU 


G0C3 


0001 




1* 


4 


137 










LSUADDR 


cooo 


lOCO 




112* 


140 


141 


142 


775 






MAG. BEAD 


cooc 


Sinn 




328 


342* 


345 


358 


364 373 


569 




KAG85 


C 00 


069A 




10C1* 














KAGCb 


-ceo 


06i2 




1002* 














HAGRD.CS 


0000 


01S4 




35: 


366* 












HAGTRPE 


coco 


QCE8 




292* 














•'6256 


oocc 


06C2 




1006* 














HE5F 


oocc 


06 b2 




100!:* 














•(P5R 


3003 


06 AA 




1C03* 














"Bf? 


'000 


06 BA 




1005* 














KFH.EPP 


CCOG 


OH in 


I 


755* 


916 


95C 


979 








SEK.XFST 


oooo 


05FA 


I 


53 C 


554 


896* 










»ESU 


cooo 


06FC 


I 


199 


1D25* 












KFAD 


oooo 


07AC 


I 


759 


763 


766 


1064* 








aOVE.LDP 


oooo 


03?C 




537* 


541 












HSG 


oooo 


0516 




194 


781* 












MSG.PUT 


oooo 


0528 




788* 


793 












SSG1 


coco 


0784 




752 


1057* 












KSG3 


ooco 


0791 




734 


1059* 












KSG6 


cooo 


07 A 1 




76 8 


1063* 












HTCLEAR 


cooo 


07B5 




297 


1072* 












MTEEAD 


CiiCO 


07B6 




376 


1073* 












HTEEWD 


oooo 


07 B7 




301 


1D74* 













734 
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KTSKIF 


COCO 


07Bi*:I 


NflH.ITEK 


ooco 


CC6A:I 


KEXT.PIR 


ococ 


D2AA:1 


KO.OS 


coco 


02r:C:I 


Sl'K.LlBS 


GOCO 


0A.UC:I 


NXT.CODE 


0000 


C098:I 


SXT.ITEM 


:>occ 


0060:1 


OS. END 


0000 


0St8rI 


OS. FOUND 


coco 


C2C0:I 


OS. SIZE 


DC-CO 


02BiJ:I 


OS.STSFT 


coco 


oceo 


OTHEB 


ooco 


073C:I 


OTHF. 


cooo 


C6»2:I 


PAT.CKKD 


coco 


06 52:1 


PAT.KTCR 


cooo 


C65A!l 


PAT.NEH 


coeo 


065E:I 


PAT. EDS T 


ooco 


0672:1 


PAT.EEAP 


0000 


06 76; I 


FAT.iiRT 


i. 'J V/ 'J 


C 6 66 : 1 


PATTERNS 


DGCO 


07CC:I 


POBETOP 


coco 


OCCO:? 


PUTC 


cooc 


053A:I 


PUTC.i1 


ooco 


064«:I 


PUTC.L2 


0000 


OSUKiI 


BO 


0000 


00 00 



El 


OOCO 


0001 


E1C 


0000 


OCOA 


Ell 


0OG3 


00 OB 


S12 


0000 


oooc 


513 


0000 


OOOD 



P. 14 



515 



OOCO CCOE 



:.ooo cocF 



B2 



0000 0002 



322 


1D71* 


























232 


2311* 


234 
























Ii71 


473 


476 


476 


481* 




















«6 2 


487* 


























352 


356 


516 


1122* 


1123 




















256* 


261 


























23U* 


276 


























368 


520 


1121* 


1122 






















'480 


490* 


























296 


499* 


























11U* 


565 


























224 


1335* 


























25C 


255 


looe* 
























98 5 


99D* 


























956 


962* 


























9611* 


992 


























97r 


974* 


























976* 


988 


























967* 


972 


























966 


1D99* 


























785 


787 


790 


795* 






















800* 


802 


























80ft* 


8 06 


























121* 


235 


241 


242 


24 8 


250 


258 


264 


268 


302 


305 


3 09 


310 


32 5 


346 


31*7 


348 


352 


355 


356 


360 


361 


411 


447 


451 


462 


460 


467 


tt83 


534 


505 


525 


538 


539 


542 


547 


560 


651 


671 


673 


673 


674 


681 


582 


683 


684 


704 


774 


775 


776 


798 


79 9 


8D1 


805 


838 


841 


666 


875 


882 


919 


947 


948 


949 


951 


966 


ess 


978 








122* 


194 


196 


198 


233 


303 


414 


733 


751 


76 7 










131* 


205 


210 


216 


217 


224 


225 


572 


573 


575 


593 


655 


659 


686 


837 


840 


848 


850 


865 


873 


878 


885 














132* 


574 


592 


593 


630 


644 


687 
















133* 


439 


461 


485 


491 


510 


512 


513 


572 


10 9 


709 


710 






13«* 


215 


225 


229 


231 


246 


251 


252 


266 


270 


474 


475 


528 


523 


5U9 


544 


645 


646 


66 


672 


674 


756 


757 


760 


761 


764 


903 


905 


905 


906 


908 


914 


916 


917 


921 


923 


925 


932 


93 4 


936 


937 


939 


9U5 


947 


949 


953 


955 


957 


965 


968 


969 


971 


975 


977 


981 


964 


986 


987 


























135* 


2 02 


238 


240 


294 


295 


296 


3 07 


313 


354 


367 


390 


410 


415 


lt17 


1)18 


419 


424 


437 


449 


455 


465 


477 


498 


530 


654 


563 


68" 


726 


758 


762 


765 


785 


787 


790 


8 07 


824 


830 


842 


859 


869 


895 


986 


993 


























136* 


196 


196 


233 


283 


284 


285 


285 


286 


287 


288 


289 


299 


3C3 


319 


320 


343 


344 


37S 


379 


382 


391 


392 


414 


417 


479 


500 


513 


515 


515 


517 


585 


58 8 


590 


599 


602 


609 


610 


612 


617 


618 


624 


628 


533 


637 


640 


642 


664 


66S 


668 


676 


679 


694 


707 


712 


713 


716 


721 


722 


724 


733 


751 


756 


759 


76 


763 


764 


765 


76 7 


782 


783 


794 


810 


812 


814 


817 


818 


823 


829 


835 


836 


838 


839 


841 


845 


846 


847 


849 






















123* 


286 


377 


382 


384 


385 


386 


527 


535 


538 


553 


663 


668 


67D 


671 


672 


69 1 


694 


69 7 


699 


701 


703 


712 


906 


923 


937 


955 


969 


98U 





























PERKIN-ELMEE SERIES 3200 LSU LOADEB, 03-235B91F00-00 

SIHBPL TABLE t CE0S5 BEFEEE8CE LIST 



PAGE 35 16:30!3U 10/05/82 



fi3 


ooco 


0003 


12U* 


287 


385 


387 


387 


388 


536 


538 


539 


540 


562 


585 


599 


517 








62«. 


528 


633 


637 


655 


659 


660 


662 


664 


676 


916 


917 


919 


934 








935 


936 


977 


978 






















hH 


oooo 


conn 


12S* 


191 


192 


193 


288 


297 


299 


301 


314 


319 


322 


343 


376 


378 








391 


588 


595 


597 


602 


609 


615 


621 


622 


626 


6 30 


631 


636 


64D 








65a 


707 


710 


713 


716 


718 


722 


724 


797 


79 9 


801 


8 03 


805 


811 








812 


914 


816 


817 


931 


935 


948 


951 


953 


966 


983 


991 






85 


0000 


0005 


126* 


289 


290 


293 


337 


399 


403 


422 


430 


431 


435 


441 


442 


501 








5C1 


568 


568 


570 


573 


575 


577 


577 


652 


652 


863 


S80 


887 


888 


R6 


caoo 


00 06 


127* 


231 


232 


254 


256 


258 


26fc 


386 


388 


389 


412 


413 


466 


469 








i»75 


477 


479 


482 


491 


495 


5D9 


510 


511 


605 


647 


688 


782 


789 








791 


877 


878 


879 


880 


881 


884 


885 


886 


887 


8»e 


889 






R7 


coco 


0007 


128* 


193 


220 


221 


316 


326 


362 


371 


407 


426 


42^ 


430 


439 


441 








K56 


464 


469 


470 


472 


496 


562 


681 


684 


696 


69« 


697 


698 


698 








699 


714 


718 


719 


738 


742 


746 


750 


784 


78 6 


79» 


792 


8Q3 


816 








82: 


821 


828 


835 


839 


868 


872 


873 


874 


861 


889 


893 






R8 


cooo 


0008 


129* 


195 


207 


219 


221 


237 


242 


327 


363 


368 


372 


389 


408 


420 








421 


446 


497 


503 


511 


512 


517 


518 


519 


520 


521 


526 


527 


534 








539 


543 


544 


561 


700 


70C 


701 


702 


702 


70 3 


714 


718 


827 


828 








853 


855 


857 


858 


872 


877 


884 
















B9 


cooo 


00 09 


130* 


20«> 


207 


209 


210 


215 


217 


223 


228 


250 


267 


274 


275 


574 








595 


521 


646 


654 


685 


864 


674 


879 


886 












RDC.ADB 


cooo 


06itO:I 


946* 


958 


























EDC.SET 


0000 


063C:I 


938 


9 44* 


























BDKL00P1 


cooo 


03AO:I 


594* 


506 


























RDKL00P2 


00^)0 


03CE:I 


614* 


547 


























BDSK2 


DOOO 


03BC:I 


578 


608* 


























READ 


0000 


C36lt:I 


410 


465 


498 


563 


567* 




















READ. ADR 


0000 


060E;I 


915* 


926 


























READ. DIB 


0000 


0276:1 


463* 


486 


























READ.»AG 


ooco 


01AO:I 


349 


354 


367 


375* 






















READ. SET 


0000 


060A:I 


907 


913* 


























ESAVE 


fOOO 


C9FC:I 


3C2 


314 


325 


411 


46 


525 


542 


547 


56 


1117* 


1118 








SECCYL 


osoo 


07C0:1 


573 


1090* 


























5ECTEK 


0000 


C7C6tI 


575 


1094* 


























SET. 10 


0000 


00C6:I 


226 


277 


282* 
























SHCLEAF 


COOO 


C7B8:I 


384 


670 


691 


1075* 


1C77 




















SHGORP 


coco 


07B9:I 


377 


563 


1076* 
























SKIP.FH 


ooco 


0126:1 


315* 


323 


























SLC.WAIT 


0^00 


0u7U:I 


69 3* 


595 


























SI.CH 


cooo 


C7eD:I 


1014 


1D47* 


























STARTS 


cooo 


09r8:T 


903 


914 


932 


945 


966 


975 


1116* 


1117 














STR.ITES 


cooo 


0068:1 


247 


249* 


























SWITCH 


oooc 


0AU4:1 


295 


347 


361 


r05 


1120* 


1121 


















TBKTET 


cooo 


0A3C:I 


223 


283 


1118* 


1119 






















TEST 


rODO 


OSOO 


2* 


548 


555 


777 


92'> 


952 


980 


1066 














TPOFF 


cooo 


CAUO:! 


1119* 


1120 


























L'HRE 


0000 


0(tCA:I 


370 


394 


603 


611 


643 


678 


741* 
















VD.AT^iB 


0000 


07Ffc:I 


1108* 


1109 


























VD.FDP 


CDOO 


07FC:I 


461 


1109* 


1110 
























VD.?!AP 


ooco 


0808:1 


1112* 




























VD.OSP 


cooo 


0800:1 


1110* 


1111 


























VD.CHS 


oooo 


0604:1 


1111* 


1112 



























PERKIS-ELSEB SEBIES 3210 LSI! LO*DES, 03-235»9-lFOO-00 
S1t«30L TJ.BLE t CROSS BEFE8ESCE LIST 



1)85 



PAGE 36 16:30:31* 10/05/82 



YD. BEAD 


oooc 


01E0:I 


VD.VOI. 


cooo 


07Ki*:I 


VDBUF 


cooo 


07F«:I 


VDEUFE 


DOGC 


CeF3:I 


VECTCB 


-■COO 


OOUE:! 


VOLFIL 


coco 


:.7UC:I 


WAIT.FW 


0000 


012A:I 


iAIT.HAG 


occo 


01B2:I 


WAIT1" 


occo 


03 8C:I 


WAIT11 


oocc 


C3AA:r 


WAIT1? 


OOC-0 


03SE:I 


SAIT15 


0000 


0390:1 


yAIT21 


ooco 


C3D2;I 


HAIT22 


coco 


C3E'*:T 


WAIT23 


0000 


03EC:I 


WAIT2it 


0000 


03F6:I 


VAIT25 


POOO 


C3FE:I 


ifAIT26 


coco 


-402:1 


WAIT31 


0000 


C43C:I 


i(AIT32 


oooc 


Oii£JC:I 


W EC. ADS 


cooo 


062C:I 


HBC.SET 


0000 


05 26:1 


HET.ADR 


cooc 


C5FE:I 


X.CONY 


cooo 


05A6:I 


X.C0KV1 


0000 


05AE:I 



HOC 


■4 0U 


1*06 


'>12 


1107* 


1108 


tOT 


i»6£t 


t*56 


405 


1106* 


1113 


21f 


222* 




413 


415 


1?i*2 


316* 


321 




3B1* 


383 




San* 


5BS 




598* 


so: 




601* 


son 




587* 


591 




616* 


52: 




523* 


525 




627* 


529 




632* 


53« 




636* 


538 




639* 


51*1 




667* 


559 




675* 


677 




933* 


9tiC 




924 


930* 




90a* 


909 




21*0 


B52* 




SSU 


856* 





1105* 11C6 



1107 



gRAWCH 
LO41C 



U^-^^ 5 



/=£>//e/ I, 






D 
ROMS 



PRjORrr/ 

^ ENCODER 



CONTROl. 



^^^ 



mLlR 






^ RDR 



/'^ 



4^ 













^Sit 


/9-oss 


// 




/tlfS 


/9-as^7 


■*, i>,s, /o, /z 


6 


/f/09 


/9-/SZ 


n, 




/^/0 7 


/9-as7 


■^,^,8,/0,/Z 




-^9/ 


/9-/2^ 


a, 




/990 


/e-o55 


3,// 


» 


^es- 


/3-Z5S 


s , // 




/fS4 


/9-05S 


^, '-■' 


7 


/9S/ 


/9-/ZS- 


3,// 


/>30 


/9-Z5i= - 


// 




A 78 


/9-a£'3 


^,/z 




^77 


/?-£>S-8 


3 




^7-5' 


/9-ass 


/z 




y^73 


/9-aS7 


S 




/^AS 


/9-t}S9 


/z 


> 


/)&/ 


/9-t}S7 


z,f,/o 




/fSi. 


/9-aS7 


^ 




^SS 


/9-ZSf- 


/ , -^ ,/o 




/^■^^ 


/9-2f-/ 


& 




/f^^ 


r3-Obi 


3 




/}fs 


/9-esa 


&,/z 




/93S- 


9 Z3i, 


a 




^^is«K'-— -*-■ 


„,. ^ , ...■ft^,.,..^^mit^-r-^^^ A 


■•""■".».•■ '• 



^^ 



^ 



UNkC 



CONTROL 
IWCREMtNT 



IMlTIALIZe 
LOGilC 



pfOT^jr 



SCLR«« 



TERM, 
NO. 











SAj'z: 


S' 


A- L, 


£ 


EXTRAP0 


2 


N.C. 


10 


svA/o 


/ 


VZ. 


/O 


s/vo 


f- 


£ 


7 


a/uo 


£S 


/} 


£■ 


L,/IJ£^ 


c 


S 


li 


af,'D 


-^-J 


/t'.C. 


U4 



CABLE CONNECTOR MAP 



ROW 



BACK PANEL MAP 



ROW 




IS^ 



_^|v4S_ 



asiP 



pgt^afci 



PS»MI7I 



PStNasi 



PSvNaTi 



FCRzai 



&MO 



&MO 



PS 



6;P1R0 



/ATM7>t»<S 



3^ 



B^^/ 



SOTl^/ 



3/0/ 



BS<i/ 



■BS-^^ 



SS*/ 






YOlll 



FI-R2SI 



l-FLf 



ATM03a> 



10/1 



Bc^Sl 



SC^S/ 



B0SI 



~b7s7- 



BZ// 



BZ7/ 



^3// 






TBAP^ 



/vz/yifi 



fiMVFC 



PSO 



-1^ 



gccsg? 



scLisoe 



PERKItSJ *- MER 

Computer Systems Division 
OcMI>poft.N.J.OT7S7 

TT 



a^ 



/fi" 



/9-'OS7 



^,f^ 



^o<:i»r/ciA/ 



rr^£- 



ai:j7'^^r 



TABLE ar sr'9e£<, 



MNimnic 



T.P.\ 



SH££T 



T£ST POI/^T T/>Bi.e 



J3£D a*J /2/^J-S 1009100. 



Z/SS£> /ti/ y*<8<ti/^/9^ -^V-OZZ 







COMPSjreR SYSTEMS DIVISION, AND SHALL NOT 

w Di scLOsep gn^ijsED fo^ any other pur 

'*«0 flCfn Si«CIFICO BY contract be 
TWtO* TO* («tCf1CMT AND THE nttKIKEUHER 
COfW0«*TI0»( buHlCATION Of ANy POUTION 
Of TH« UT<U|H LIKtUBI THIS LEGEND 

Miii 



THE REVmOM tf VB. or THM MCCT n 
COI^WERED TO IE THE REVISION LEVEL 
OF THE DOCUMEKT. 



SCALE- 



£js^<rfA'sr£//v 



rF^ 



jNtF'- . 



U/'e^eey 










•nV^AfaA/Z^S /)Mai£» iV/7» 

i^iv * >«sfir /wrs/ver. 
A/i/A^4> .fr/ws ei3s-is n»ts 

i^//s tv/n/mrsfsc. ^//SFT- 
6*9 i/v£e£ s/¥c /)s /eoo, 

^£1/ ^£l/£^ IV/>S jS£0. 



'i^t^\M W-//-S/\i&>/ 



RELEASED FOR PRODUCTION 

J:>£V. ENG. '/K'j'tyi' DAT E 'H'^t 



Rev^/sep SHTS. 1^9 



\M\3-a2-ff2\Rci\ 



SP^^e ^/)r£ Lisr.fiDD 

SD /^S'-* -// J- 0£i.£r£P 
/) 7*-oo.f ^3£'-o3.. P£y/sa 







3S-- <=■'(= 



/eo^ - 



6<*VRIy5 A^filf tN(. A/ 'h TN15 



\ 



Tilvi 



T>RAFr 



«W.TrST 






T^~^-f 



12:03 







" H 



PERKIN-ELMEFi: 



■'"H 



OcMnporl,N,*07757 



^'^a&ai 



SP4 



a/^ 



rejee/// 



/3\ 



13 






S6& 

S£4 



^O^S0 



/i0^4/ 



<5n 



MAT/l/)/>ei^ 



. ^o/ie/ 



sm4 

Site 



/e£>/3t 



z/vr/ 




fir^ 



^/'A 



£^S-/ 



6£* 



^aecMi 



/e\ 



II \ 



04' 



at.\ 



F/ltS£ J 



749 



//S-/ 



nmi./ 



BRAUCH 

rei/£ 



i./^S f^fl 



02\ 



03. 







'08 



5F4- 



go^s^ 



'i>e4 



<SlfS 

ties 



i^etecM/ 





If-ObZ 



VS£L&^ 






7/=9 




AMUVi./ 



(39 1 



\/a\ W *^ 



/?37 



REVISIONS 



/»A>£-/9 £4- , Deters D i^^ 






Kif ^\l I S/I-* \ns I y-?3-ii\poi I 



vseiAd s.f 



aJ^JOA/d/^/ 



eaj 






^5; 1^ I ^ -^ "W 



rii t< cv 



N ft) f< C(, rs 



7K<i>, S&Z, 7*'<i> 



s/ejin/ej/^ 



7PZ 



rjeaeay/ 



D//e^ 




az 



SS4 
■se4 
S^C4 

se4 



jec>*4'/ ais 



-AC^// 



ie£>^>s^ 



A£>^3/ 02 



ii£>/£/ -_-. 




S/IS 



7 3^ 



LDte4> 



S\»i 



BDI4I oe 




7QS 



RCLKfiA 



7£>ff- 



SCinr^ji) 



/^C 



r 




oz 



LDLPH 

• — 



\2\ 



OX 



S.i 



oA 



' UM< \_ 



03. 



ol\ 



7DS- 



sac a/A 



o<>i 



7DZ 



.ieane/ 



t3S\ 



/UK 



>v 




\0S 



'O . 



09\ 



<£^J 



az 



703 



ecLK0h 



OS 



■>SDr 



CS 



/?9 • 



/AC 



/99Z- 

I1-04.2 



I J 



oi 



\o 



X 



if 



04 



/=■/; 7-^s^se^,/f3 



.Ofe 



-^^^^ ^3*,S»7 



9 US 



SCLR^O 



OJ 



O^ 



le 



L eCLK^I 



o<f 



mee 



LD 

/9/Q/, 



05 









_^ 










i<) 








N 






<\1 








cy 






1^ 


ifl 


s; 


-s 


0- 


(S 


<\1 


>0 




Vl 


i\j 


1^ 


<\1 


m 


IJ 




Vj 


10 


lo 


10 


03 


OS 


Ok 


// 


]0 


)4 


\3 



"'^iviT;"«S'\i?; 



It q ^ d 
^ 1^ "» ■*- 



/t//o ^ TO inn UK 
X V ""^ 

O Oj (« 



04 



07 



09 



je 



; INPUTS 

' I1-I3S Cllfi 
, 4 BITCMTe 
■ OUTPUTS 

; ''Q <j m q 



/5 II 

NC 



^^3JCLE£D_ 



<7l"l 



OT 



' la 02 
r 



<s*»>^ ifi: 





a* 




«• 
d 




"1 




It 


1 




4l 


"1 

10 


!3 




<M 


(35 


06 


// 


lO 


/•♦ 


13 






AW 






£we 



04 



iZ 



~t INPUTS 



/faa i, 4BiTCNTt 

"^'7 «( OUTPUTS 



I'S" 



15 M 12 13 14 



01 



\S 



ID 



- INPUTS 

11-HS CL 

. 4 BIT cure 

C 'Q Vl 10 «^ 



(i- 



.1 



m \j Q i«i 

i>l ni Ai ni 

m if if * 

V V V V 

i*! ? S K 



ni (^ ^1 ^ 
i<1 ST' ^ii V? 
V V if Vi 



^« f«l (^ *!( 






\ 



\: 



- 



A 



SCALE- 



Blos/^ 



MfV« llfi-ffNBMMHMMCr ~" 

0aMVUTMf)r»TMI pmMiL 



fOSUEXCEFT AS SPECtFiCaBT DflMnA«i«r 
TWMN7MeilEC»16Vr ANDTHt P£ftKlN ECifR 
eOR»>ORATK)N. DUfUCATIONOF ANYhjffTOk,; 
Of THIS OAT^SHALt mCUJH THtTtt OMI^ 4 



?-^?T3a 



LINK REGISTER 



r ag./7g 



'C 3S-0/i,/^it>e% -3 -T- 







V H 






C^AKZII 



c-f^e-z^i 



PS ^AAr- 



2 el 

SHI' 



2J^- 

emt- 



C^^lf'Z'Z/ 



ca'J«-z4/ 



cs^iei-s/ 



C&4eZb/ 



UiAe-zf/ 



C'iAg-161 



C^Ae-Z'9/ 



C6/>jC%o/ 



CiAXl)// 



oZ 



_2 



o4 



07 



/*? 

15 
"4 

It 



/9-2S7 ro7 






i4 /J 



10 0} 



u 



i 



^ ^ «• N *^* ftt 



18 



^? 



■^5 



04 



04. 






^3/ 



OUTPUTS 



%°7<fcqs q« °) °2°i 



i>9 



* J! ^ 52c II 5 



/9 



o4 



06 



mi 



/9'2S7 /^3 



'i°i<t, % q; S °z °' 



'4 •% 



'o 05 




w 

■» •* H. it 

U tj O ft H. «. XT Ni 






PERKIN-E!-MEn 

Compulvr Systvuw OMBtOft 

Ot©3nport_,_N.J. 07757 



REVISIONS 



IS 

"o? 

_o4 

OS 

07 

C8 






/9-2S7 /"/O 



OUTPUTS 



•^°? '^ 'fe.'j^ °? ^; q 



fS 1^ 









/£, 09 



res 



J -» "' s 

r .s 5 S 
"n <i vi ^ 



BU/SilC 



"INFOflMATlON DISCLOSED HEREIN tS TI4E PflOP 
ERTY OF THE PERKIN ELMER COWORATIOH. 
OOMFUTEH SYSTEMS DIVISION. AND SHALL PWT 
BCmSCLOSEDOR USED FOR ANY OTHER FUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEENTHE RECIPtENT AND THE PERKIN ELMEH 
CORPORATION. OUPLICATIONOF A^YPORTION 
OF THIS DATASHALLINCLUDETWIS LEGEND , 



9-^yT^ 



TITLE 



1J£D COfiT'^Oi. «r*iS£ 



■■■." 03/r^ 



"3S-816 DOB 



^—10 



U H 



PERKIN-'ELMER 

Compular SysUois Bivi«Mn ' 
Oceaniwrl.N J 077S7 ^ 




REVISIONS 



ARE/) F*,ADDeD in* 
TO 7?0«*/ i /foes'/ . RD0h» 
i/^S tV/9S ^f'f-f; 



m 



KUWhs//* \Mi\ y-ZS-Sj/PoA 



• 




5 








i 


^ 


10 


|5 

2 






2S 








?■ 


S 
tM 


2 s 




1^ 2! 




3 ^s 

N 






ERTY OF THE PERKW ELMER CORiOnATtOM. 

COMPUTER SYSTEMS DIVISION. %hU SHALL NOT 
Be DISCLOSED OR USED FOR ANY OTHER FU« 
POSES E>CfcPT ASiPTCIFFEDflV CONlfiACTaE 
TW£EN THE RECtPlt^T AND THE PERKINELMtl 
DORPORATtON DUPLICATION :>^ ANY POfrTIO^ 
Of THIS DATA SHALL INCLUDE THIS LEGEND 
















































SCALE- 


.*« 


TiTLE 


QATE 


TITLE 

CPU -A 

RDR 




r:::„ 




&cdysAir 


OBAFT 


9-g9-&i 






CHK 








, eNOR 












'.r (3 3/ 7.9 


5-— /o 










"S.as-SJA-fo/ oae 




'■ _: « 1 


c " 




D 


— T~ 


'"J """n 






7 


'I 







♦ 


H 




J 


! - 


!t 




L 




M 




f N 


1 




• 


f s 





J 



P ERKINS 

Computer Systems. Division 
OcMnporl.H J 07?57' 






9HIJEEEQ 
8£>9 



REVISIONS 



aei>A/CM^ ^j.^ 




i\'\hM%e-^\>^ l*-it-ei |go7 






KR^U\Sii* \ns\?-23-e2\W6^ 



3CB 



^^,^Si^^ 



NOTES, 

I. STRA.P A-sOiSr ^OR COMM OPTION NOT PRCStMT Le»,v£ OP»N FOR COMM OPTION PRe*tNT. 

,?. STRAP C TO 4, FOR FtOMINC, POIMT PROMISOR NOT PRESINT^ LCt^vC OPtN FOR FPP PREStklT 



SCALE- 



"INFCWMATION DISCLOSED HEnilM tS THE PROP- 
ERTY Of THE nRKIN-ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION. AND SHALt NOT 
8E DISCLOSED OR-USED FOP ANY OTHER PUB 
POSESfcXCEPT AS SPECIFIED BY CONTRACT BE 
TV/EEN THE RECIPIENT ANO THE FCTKIN ELMEH 
CORPORATION DUPliCfiTiON OF ANY PORTION 
OF -HIS DATA SHALL INCLUDE THIS LEGEND 



'''"■^ CPU -A 

CONSOLE SVNC i 



2 i 






A » 



V H 






\'o*a»t 


hOi 


<» 


lO 


II 


.2 


9 




•i 




s 

«l 

3 



u a 







I 3R3 



PERKIN-ELMER 

Computer Systems Division ' 

bceanport, N.J. 07757 



REVISIONS 



2 \ 



SCALE- 



EHTYOF THE PtPt<*( ELWfH rnHPC'Rfl TION 

COMPUieR SYSTEMS DIVISION AND SHALL NOT 
B€ OtSCLOSfDOBUSED^^OR ANv^^Hcfi Pun 
POSfc5t*CEPT ASSPfCinEDP-- r:j'-.MAr" BE 
TWEENTHE RECIPtl-.T AND 7-- -> HK [Ml i.MER 

conPo^^Arlo^ DuPLir.Aiiri'. 'Famvpoktion 

OF THiSUATASfiALl INCLwDl THIS LEGfWO 



TITLE 

CPU -A 

E-riELO DECODE i 
B-BUS DRU/ggS 

^■^" ^J / 7S I '"""' 



PERKIN ELMER 

Coniptitw Systam* OivMion 
Oceanport. N.J. 07757 




8M7 



KEPFai 



205 



/^7 




7ja 



7D3 



/€■/■?- 




<Z32-0 



REVISIONS 

— -r 



1 1 T 1 1 — 

o/ ■* ^>^ jv£i^ Mir s^^c. 



t'.j''lZwt, 



/>? I 9-//. 8/ 



a^.&BB 



scufeaD 



•2A4jSK.i,iB8>B3,3H{ 
<£B9,aAQ,SM4 



/az'-o > 



PSU 



J«53 
?I50 



/S^-O > 



PFDT0 



-A/W f- 

47 



CS9 
5= - (5i3 



lea-/ 

>9ZO 



'IP// 

%D/Z 









o 



lOtC 




i"n 



<)• 






Tn 



23-OZS 



oa 

23-039 



fttzo 

34-023 



L^^TV^ 






SCLK0 



.07 
'Z3-040 



/e4S- 

2K 



tie 



^ 




z>s- 



e3-a4a 



22-003 






/f3<&J 



f330 



/?/(7 




POS.NAND DR. 



05 



-<£»7-0 



P5 



d>/ 



a 



fs3-O40 

e37 



l3-/>4a 



RMVF/ 



.g-^^- 



lOK 



/V*'-^!^ / j,^a.^ 



NOTES 



vt\<^0 |^973| M|3-ae-e2|go2h< 



UNLESS OTHERWISE SPECIFIED 



SCALE = 



DIMENSIONS ARE IN 

INCHES 



TOLERANCE: 

.XXX ±.005 .Xt.03 
.XX +.02 ANGLESil® 



NAME 



E.JOHNSON 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



OATE 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 

caaeQa4.ii£)ifti,,oufujcA.T4aM,aE-Au.vfAaxuw 



TITLE 



TASK 03/7 5 



DWG 



' S- 8/& ^eoz 



D08 



SHT 

9 - iQ 



s-sus 



'32 



^ 



s:i 



'sa 



p., 
ft 



O 



45- 



3SBI7- 

fc R£4,ISTER 
STKCe 

MR0 

MR£ 

MRS 



AtT RE4, SET ^ 

^EKI RE(S, &ET j2 

I 

a 

3 
S 
7 



3S BtT 

A RtiiiSTER 

STA.CK 

MRO 
MRI 

MR2 
MR3 



CHORE'S, PERStTJ 
Alt RE<i SET (^ 
e;EKI REl^ SET ^ 



3a 



4-/ 



■sBUFfEfiED S-SUS 



FLA6, RE(S,. 



PSW 



REC. STACK 
CONTROL 



i2. 



«/' 



YD ys/xa 



■=€ 



.' 



CONTB,OL 



/' 



Q 



M 



3Z 



LOOK AMIMD 
CARRy 



-^ 



/3e 



ALU 3Z BITS ' 
A A a 



3e^ 



"/' 



32 BITSHIFT 
REftlSTER 



.'' 



Y 



■\ pn 



/ A MUX V (^ 



SH<Z> 



T 



H' 



. ZER0S 



2:i 



32 ^ 



B-&UIS 







I4M 
!>• 

03C 



11-IIW 


OS 


l<)-HS 


II 


l<»-OS7 


12^ 


l<»-OB7 


01., 08 


\<\'Oi') 


<M,io,ie 



l<^-05> 



A«f. PMI^W. I PAW NUMBER SMKRt OUTPOT 



O* 




PERKIN ELMER 



;.BEVISIONS 



, PAODucnoN Idev C/^ *U.^^Y^ ' 



APPROVAL IPflOO- 



REtEASED FOR PRODUCTJO, 



-DiTE^M? ? 






l]S01^ IKn-iq-BllRoiy - 



TAfct-E OF SPARES 



"03- 



:.i,-^:~ 



-T--*----H-- 



JSitX. 



t: 



■ji i -.fi i 



Wm^iUfm'^ 



M' 



^ 



mmmmm 



J. 



'■INlORMATtO** OtSCLOSEO HEREtN IS THf PROP 
CM * Of THE PCRKtNElMLRCORPORAllOW 
COMPUTER SYSTEMS DlVISIOri, AND SHALL NOT 
9E OtSCLOSEO OH OSEOEOR ANY OTHER PUR 
posts EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEI^ THE RECIPIENT AND THE PERKIN ELMER 
COHPOflATION DUPLICATION OP ANY PORTION 
OF THIS DATA SHALL INCLUOf TH4S LEOEND 



CONSIOERCO TO K THt riCvrsiM~LkvEl 

OF THE DOCUMENT. 



USED IN MANUAL. 
47-0// 



35-7iS 



BOARD 



Roz 



HVC LEVEL 



SCALE- 






J^STINE 



R.CERO 



^jS/l£A>S 



g.as/»gicgR 



sysTtsT 



-2C_ 



MSR 



BOARDS A4RE.E.IM<;, WITH THIS 
SCHEMATIC Ml>ST e>E AT LIA^T 

jTH£. FOLLOvA/INl, REl/, Lfc,/, 

j PERKIN-ELMER 

u Computer Systems Oi'ision 
Oeeanpoft.N.J.077S7 



'TfrtP CPO-3 

CONNeCTCjR M«P 



r.3;f-'76gAai D08 



T 



PERKIN ELMER 

tompjter Systems Drvision 
Oceanport, N.J. 07757 



r 



I I I .^ 



2|^;_gi 



I 

N 

1 




if 



> "?^ "^ 

X ^ N ■» X i 
S Jf V «, N <\i 



^. 



* "Vi V 



n 



? !» S 



ag|Q3|a5- ob /zyawi/s 



^ "0 



5i^ 



5 ;5 c « 



j«- 



270/ /"VX 



^xa ^ 1 1^ a« 






jtfif,^!Sie>7 



£i<fryaSiSjO 



V (\> N^ ^i 



I I 



l9 0SOt> 



// /O /* /3 



« % <^ 9=i £ 01 
5 ^ ni fK *^ *j 



l\ 



/fH 





,4M>,/S/K. 



fi/nx^^ 






3 § S i «: 



/?-£»# 



o^s 



« i- ^ 



£/i^. a^M ci^ <, j ij ^j 



07 



OS a\/^ 



\'%^^ 



7f 



\\\ 



» 



^. ^iL 



V M X <t <>l 4 
5. ^ «!; f S; ^ 



ce o3 OS tx. // /oW /a 






N 

3^ 



CI3C 
2TO//»UX 



^f 



Tot oe 19 er Bice /&^aoe2_oi_aaa*_'^oi. 



»i ■»■ V <o 

\f ^ «■ * 
^ ^ ^ ^ 



a^ .^ ^ ^^js^^e .' 









*i Vl -^ O 



/# /J 



11 



\ V 






gJ^Sii— /■*£>/ 



ca 



^ <? d 'I ^ c^^*f*>- 



Y^yR^Y 



3 5 



// 



/!!> 



1 







■T?: 



^, 






az oi OS ot> // /o /* 13 






^ s a 

07T 
/9-/SZ 



^«5^ i^siec 



<?/ 



.s«r.«w^S^, 



. S/»y0i^ 



ff/»xe7» 



a^ 



<»/' 



I 






ti !?. ^ ^ !5. n 'j 



oz 03 as Oi // M /¥ 'i 

% — 



N 



/9-/3Z sue 32, 




^%^k^ 



ot 03 as 0^ f/ /a /* /3 



REVISIONS 






fiUfij^ 



7p7|i'a|/y|^/|£g|'a;|/.g|^g|^|'y/pj|»*p^k* 



t 4 S8 ^ ^ ^^ ^1 

m/fii/fs 



il 



F 



^g ^ 






/« 




T 






<?9 /^ /•^ 






T <ar^ 

I VVS/ ' 

<« Si» OS- 



JisZi*!£- 



-iNrOHUATION DISCLOSED HEREIN IS THE PIQP 
ERTY OF THE PERKIN ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PuR 
posts EXCEPT AS SPECIFIED 9Y CONTRACT BE 
TVfEEN THF PECIF'IE'JT AND L HL PL RMN ELME R 
CORPORATION DUPLICATION OF ANY PORTION 
OP THIS DATA '^HAl I INCLUDE THIS LEGEND 



TITLE ir'y^ii/je 



T3S-7t>S 



-^ ?—!'=' 



'r H 






^ 



^ 






§1 






Y 






^ I 






.s»i /9-/31 zrt yJJ 



M^7 a/Hy/0^ 

gift, £^->^//£r 









:& 



i 



aztsS afo*^/ '£_f*_'' 



ti 

r 



PE'=?KIN -ELVER 

■ Compuler Systems Division 
Oceanpoct, N.J, 07757 



(( m ^ to * * * *Q 



h 

'S 






5> 



S 
P 



I 






n 















^? 



^ji 






r 









^^- 






az 03 OS <*!/ *> I* I 

i — 1 J. — ± — : • i. » — ~ 



51 



t i I 
III '• 






<c tcn. « a S Co « ei 



\ 



5. $ 






Si I 






9? \iia\as tat // U) Ur ig 



NL^I 



n 






r 



idili> 



x\fi» atw >/ yoy* fS 












ero/i»aX 



««^. 



REVISIONS 




££££U.^^^^ 



c^*r^r^ 





1 1 














COMPUTER SYSTEMS OlVISpOfJ. ANn Sma[ I WT 
B£ DISCLOSED Oft USED 'n-i A'.' jtiHR -ijn 
POSES tXCEPT AS SPfClf^E;)!^- ' >MDArT!ir 
TWEEN THF RtClPif M A«jn ■ . ■, . ..f, 
CORPORATION OUPI ICAlinN ,:> v.. ■■,.■;. ■ 
OF THIS DATA SHALI INClJDL 'HiiLiUFNO 




SCALE- 


XAUE 


T,T|_E 


DATE 


TITLE ^/>^-^ 


•Mti'ilO 


tti-r/ivf 


DRAFT 


4-/3- 70 




CNK 






ENSn 












T-ii'' 




'"3S~7,i.8 Dee 


A B 


C 1 B ! E i 


f i G ^ A » 


I i ! K ?■'- 


■i ■■'■■ 1 


■ M 


^^ N 


i 




Ti 


! s 





PERKIN ELMER 

Computer Systems Division 
Oceanport. N.J 07757 




PERKIN ELMER 

Computer Systems Ojvislon 
OcQanport , M.J. QllbT 




PERKIN ELMER 

Comnutet bysiemb uivision 
Oceanport.N.J-07757 







Si 



h 



« 







I' 



t7S 



I 



In 
■J 

5 



i? <^ t 
n; (\ <» 

r 



V 






:?> 



^§ I'P 








REVISIONS 



/?r 




lNFOaMATIONniSfLnSt[^Ht«MNlSTHF PROP 
ERTV OF THE PFRKIN E I M-R CORPORA! ION. 

COMPUTEil SYSTtM5 3.VISI()N. AND SHALL NOT 
BE DISCLOSEDORLPS€DFOW ftNYOTHtRPuR 
POSESEXCEPT AS SPf €!!■ -11) fl¥ CONTRACT BE 
TWEtNTHEpEfJiPllNT A';:' THE PtRMN tWER 
CORPO^iATlON DUPl irAllflN (>^ ANY P-IRTION 
OF 7MlSr')ATA'.HAIl INCLUIH THISlEGENU 



(TITLE ^^dZ-y^ 

2^ j^/^/£i£^ ^^ ^£-'^0£PS' 



\VS£-' -Tg^ 



z^^A 



-/^ 



T H 



PERKIN ELMER 



5^ V v 




^ Si 



3 






^ 






^ 

^ 

^ 



uiinii 


//////// 


/ ////// a 


////// O / 


//////ao 


/ o o \ ^ \ 


a / / / 








a / / 








a / a / 








^> O a ' 








a / / o 








a a / a 








a / o o 








a a a i^ 




\\ 


1 1 




/ / / / 








/ / 1 








/ 6" / / 








o o / / 








/ / O / 








O / O / 








/ a a / 








o a o 1 








/ / / o 








o / / a 








/ o / o 








O P t o 








1 I o o 








O 1 o 








1 o o O 






' a a £> a\ 



i»je^ 



/}LT e£ii ser 

4irA/ ye^<f ^ 
^^/V ,tV4 / 

tf^AT jef44 
4^A/ .eipfj- 
4rA/ £<f4 6 
4^/v «^ 7 
i(i-/V ^^-^ s 
4eiv 'Bf-f f 

4£v yee^ ^ 
^/V <ef4 £ 

4fiti ^.f^ ^ 
4xr ^efi /^ 



REVISIONS 



/iRCfl LI -L5 Kev/set) 
/i£<j TABLE if/FO ^ec 



ion 



l\50l^ |g n-iq-gzlB^T^ 




1 


II 


^^ 


1* 


u 


^v 


(y ». 




* s; 









^^ 






SCALE- 



l^sr/nit 



COMPUTERSYSUM 

BE DISCLOSE!. ,;w . 
POSESEXCIPT ft--^,; 

Oi IHIS l)A:rt'-,M.-;L 



4 tJ-78 



TITLE ^r/^^^ ^ 



' SS'7fS -ROf 



a»$ 7 — /fc 




1^ iC IL 



<X jK 1> ^ CK 

N *t ^ N * ^ * 
Ki K K K i5 ;? ;; 



<u o/ /s it a/ of /a // 



^ A/ ag/t3 jMyfS M J97 



AT 






a? a/ /s /4 ^7 e9 la '^_J^if<UA' 






/9S:S7 



a^ ai /S /t 07 at /o // 



m M M 793 ytl AS M />7 ISsT 

O^jT \ \ \ ^ 



tS a/ /S /f 47 i9 70 // 



/TO 7)7 7)g7>3 71* /K/ec«7 & ij 

Z>y^7>9 /9-e3-7 o^rTt 

•'-*' ATA e/r777£m. ^"^ 



a^ 177 7£ // 07 i)^ 7f 7/ 



i77fr/> 79e37 



DS ai /S 7i t7 09 771 7/ 



— ' ' ' 1 ' < 1 I Willi L. 

/>l> ,>/ 7>f />i 7(7t 7IS /9i ^7 t S; 5! i 



CUf/79 



79 -S3? 
iiH £77" 77r£7n 



O! »/ /S 7* l>7 Df 7a 77 f^f^f^]^ 



^njjw 79- S3 7 



as a' 7^ // a7 o9 /o /7 



I>/!nr7f 79-^37 



//H 



P^t, .S/raf^/?/. 










2^9 ■^•■^w»x/ <74.Yti: 




^ » jj ;^ ^ ^^ ^ 



^ 


\ 


« 


\ 


\ 


?IJ| 




\ 


1 


\ 




1 


\ 


el^ 


a7 


7£ 


// 


07 


09 


7e 



77 



M( 



^a A!/ /iP /«f 77/7)5 M 7)7 

aar^ 79 -337 

^* est. ^7/- 7nr7r>. 



n 



/■? 



5 ^ ? i 
^ ^ ^ ^ 



7?7f77P-S. 



a? 01 /i // 07 09 /a 77 



7>a /)/ A? ^3 /«V 7>S7)i. 7^7 



fMi 



£>7>r7» 
TV 



79- es? 



/?tf77f 

at/r 



ae 



0/ 



7S 



07^)9 



7e 



77 



M£ 



'jl<WUi5W 



/tl!IA7 /fg/a/>/7IS7li/l'7 t 

2:>7977f /9-S3P 

7/^ ^S^-^)ry77t■777, 



Cl Q 



11^ 



ft a/ 7^ 7f i7 e9 7a 77 



p n n 



/^ /^ /fP ift i»t 7>S'jfA i97 it J» Jl 

^a*.;?* 79- en ^^^^tp 



\\\ 



as et 7£ 7^ a? or 7e 77 l<«l<a4<*d/'? 

1^ 1*1 A &\ 



^ 



/^^79P/fi7f*7!S-7^7f7 ^ 
. /liOTTf 79-237 



yi* 






^^t- -s^rym^TTf, 



as a/ 7S 7* 07 of /a 77 



kfkM 



^ 



7M^7^yfJ77t7>S^7.797 5; 5; § i 

i>7>r/> 79-e37 z^mttt 

"^ 3Si.-.gy7' yfna^. ""'^ 



OP '» 7S 7* a7 09 7t> 77 



^•■WW/- 



D 



j^ 7)7 77^fij7>f /IS- ,114^7 <t 5: 5 S 

a^yS \ \ %. ^ 

Z>^7?i> 79-S37 ,Ci«r^ 



as 07 /s 7^ 1)7 ft /a 77 



7>a m ASTIS fii TISTfi 7)7 
^:>yf7-A> 79-237 



k'h''>rk' 



//V 



e^i. -^/raf^7n. 



£>jf77fS 



-TfS://^ 



Computer Systems Division 
Oceartport.N.J.077S7 



REVISIONS 



^ 



Off 

<3t 



^s 



'asu/ 



/a? <}3 



79 xavjv 



76 a7*7 



/J- /3/:r7 



72 ^7S7 



09 a777 



oi 73)^^ 



B*S7 



Sje7 

37.7 
37) 

S7) 

3f/ 



■■iNFORMATinw DiSCLOSiO ME PF IN IS THE PROP 
ERTYOF THE TERMN ELME R COBPOHATION 
COMPUTER SYSTEMS DIVISION. ANIl SHALL. NOT 
BE DISCLOSE DOR USED FOR ANY OTHER PUR 
POSES FXCEPT ASSPEClflEITpv , nfj TRACT BE 
TWEIN THf RECIPIENT AMi '|., , -iKitj EtMEH 
CORPORAItON DUPLK AiKiN 11 ANVP-jRirON 
or THIS DATASHALl INClunf IHlS LEOENli 



TITLE ^/O^.^ 



/■s- 



"'3S- 7Aa 

^ — 



z>te 



-/& 



PERKIN-ELMER 







ffS/ £"*'^'* -^ 



aaz 



\ 



SS3 SiJa!^ 



sec 




^ '*■ t t ?• V t s 



% 


% 


IV 


* 




■« 


^ 


\ 


«l 


»l 


V 


t 




'i- 


» 


!f 


'« 


i 


* 


't 


^ 


^ 


^ 


i^ 


\ 


i 


^ 


MM 


/<f 


// 


<</ 


of 


/e 



S^/ 



gJ2 



Sj3 



gs4^itiiiJL 



iV<« 



ggS- '»'*'i'^ '^ 



"'"' '"'^' ^flf/ 



gjs^^±i^±JL 



$j^ 



ggy ff^/V^/^ J3 



ggg £^^^^£^ljg_ 



PERKIN ELMER 

uompufer Systems urviSion 
Oceanport .N.J. 07757 




REVISIONS 



/y /9/sy 



/6 


^/// 


/,r 


/9/3/ 


/^ 


/>/a/ 


09 


fi/// 


oi 


/?/(«'/ 


a<f 


j«o9/ 


as 


/S>aS/ 



S/tf/ 
JA// 

3m/ 
JMf 

34/ 



nsr//v^r 



X. 



'INFOtWlAtWKDlSCL^D HEREIN fSTHEf-ROP 
«RTy OFTHfe:«»«KtN 6LME« CQPfORATION, 
COMPUTEBSySTBMS DIVISION. A>>IO SMALL NOT 
'BE DtSCLOSeOOR USED FOR ANY OTHER PUB 
POSES EXCEPT AS SPECIFIED BY CONTRACT B6 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND 



TITLE i^/'^-^ 



3S^7i-S 



-^^a—/ii 



Ik 0^ »■ 

H. >«, s 

\S v» ^ 



^ IK (K 0^ 

,Sl ?> ?! " 



l!^ o) /i /4 <>/ «jf /a // 



>i ■< V 
5: 






iK'<>/ 



ae, o//ve!^ /3 



/S 



/* 



^7 



«9 



>e 



" k ' km{' 



AO />/ /«? J»3 A* ASM /)7 
/y/>7^ . 't-337 



//V 



2^^ s/r/}f^/n. 



rs/^ /3 



ai af /S /4 i7 i><i /o // 






/Jf 



es'.t> yB/r/viTn 



9Sf- 



E>y>^£>^ /3 



i 



^ et ^f // 



09 



la 



'' ifisTk' 



., I'st sir meat. 



^^< -zv>«^^<y ' 



rf? a/ /s /4 <'7 ^ /a // 



fit^7 WyfS />//>S^jM, /97 



/*/ 



ilTit iS/T ,fr^7r7. 



9i*: 



£>/>*'^f^ /S 



<«? Ol /s 



// 



f7 



Of 



M 



W /^MK^g 



M /f/ />f /f3 jrt /if /ft jf7 

/3r^ 
CUfn* 79- S3 7 



9S? 



Z'/jV/P^ /3 



ae a/ /s /f ^7 ff! /a // 



/ftl />/ 7U /ft /f* /IS 7!^ /97 
/>^779 /f-E37 



Of gi7/7l//,il^ /j. 



ol 



£>/ 



/J- 



// 



07 a? /» 



Z7^7yf 7t-S37 



,7 M^A^^g 



7/¥ 



JiL L 



PERKIN ELMER 







<f7/ 



0/Jt73/^ 73 



Of a7 /£ // a7 09 7e /7 



^a yC/ 7>P /13 7>//fS7K /)7 

avr^ /9-S37 

7^ est /S7r /nrje). 



^rp £>7d73^ 73 



a? o/ /s // i7 09 /a /7 



/>a /!/ /9e *3 77f /IS 7)t 717 i !• 5 !* 

U/¥ \\ % 

l>Ar/f 7 9- S3 7 i?/(r79 

SS^ a7r /77S777. /Ji'T- 



//V 



^r^ Z>^/9e9^ /3 



__ 



/S 



07 09 



7e 



77 



/»7/97 /9^7>37f4/)S/lt7!7 

7<:^ 

CU97i9 79- 23-? 

7/17 es*.-'r7r,>,sj^. 



a7^ o^/fS»^/J 



it a7 /f /< t7 e9 /a // 



/ia /U /^ af 77* /IS /ft 1^7 

Zi9Z7f 79-137 



7/t/ 



■fwt ay.ry»v/)^. 



ae 



f/y 



aMl/^7^ 73 



c/ 



7£ 



07 



or 



/e 



77 



7f(l^ /9f/e3 /H/fS/Oi 7f7 

ao7» /9-S37 



?M 



XUTt^e^^ 73 



a? a/ 7S 7^ 177 of fi> // 



/M ^7 jX'^S M/fS/(7i 7P7 

£77fr7» /f-SS? 

7/V 



esc -^/-r ^tfifr. 



fj7 



,Z7//VgS<il , 



17P a/ 7f /^ a7 09 70 77 



^ 77/ /«? «3 7>f,«S-yfi ^7 

£>A>7-A> /9-a37 

/A/ 



pfi 'S7rjt9^,r?, 



<fjs£!*^£f±l 



ae 



o/ 



/s 



07 



/a 



77 



7!<l 71/ AS ^3 714 7IS7K <«/ 
C/f/i* /^-S3? 



7/f 



es^ s/r/fXfTn. 




REVISIONS 



SCAIE- 



"INI^ORMATION DISCLOSED MEH6IN IS THE PROP 
IRTY Of TW PEfiKIN BlMfn COHPO<^AriO^. 
COMPUTER SVSTEM60IVISI0N. AHD SHALL Nil 
BEOtSClOSEDORUSET FOR AMY OTHt=' -',■■. 
POSES EXCEPT ASSPEi^iHcD BV CONTHA. ■ "i 
TWEENTHt fUCiri^\- A^D THE PERKT. ■ ' 
amPOBATION D'JP.tCATlDNt> ANVPd-" 
Of THrSDATASHAt i INCLUOE 'HiS LEGfr.'^ 



a^7>7f£' 



<7-/3-79 






13S-7^S g** ^ —74s 



PERKIN ELMER 

Compirter SysteTis Division 
qceanporl,N.J.07757 



ulsk4 



^fi^.fiy scc/>^a 



e^ 



2^ ■ii>^' 



^*9 MiL. 



BA^f 



iVJ/P/ 



?m9 



S^l 



S»Sl 



i^^l 



S47/ 



i 



3r-J 

3^^ 



s^ei 



s^9/ 



1±- 



-V// 



5^/, H8 ■ 



CI 



<V 



cc* 



'fn 






/d 



13 



JOf 




Oi 



Jl 



em 



s 
oa£t 

^' SO 



\o9 



ot 



o? 



JL 



■" so 



~p?" 






SKfisI 



S/iSs, 



ZM/ 



'L2^/ 



-2S. 



ss. 



_^ 



_i5 



11^ 

IB 

as 

3A 






&8 



jjaj 



Sl9l 



SAI^I 



075 

a. TO I 

38 (S7~ri-) 

^B 



3y 



ti 






O'f 


s^ay 


07 


^a// 


09 


eafs/ 


^? 


ear$/ 



1^ 



IB 

Z TO/ 
■™ ytft/X- 

4ft 



2y 



£Z- 



si 



4e 



4/ 



£>e 



/3 



_££ 



-iZ£ 



^i^ 



-^« 



38 ffrr<.) 



m 



<tp< 



<H 



-^ 



fig- 







"1g^ 



// 



3kifi9 /9-/9A 



^v 



3y 



■fv 



^J*-fy 



£-Aja^o 



* 



o? 



i-y^^/ 



?/»/ 



f'/ry 



I'A'' 






S^<i/ 



sfti^/ 



SAl/ 



4m 3S2L. 
^ri SSI I 

sesi 



/4? 



sen 



^<f4/ ei, 



Sa^/ zii 



.^£^y. zu 



^^T/ 



S/i<il8l 



i/f49l 



e/:/ 






SS4I 



.jMijM/ 






see/ 



SA"/ SMI 



^49 



se?/ 



Sae/ y/cy 



^1?? / J*/^/ 



a/0/ 3^/ 



^/// 3^/ 



Sfi/ei 



3^/ 



S/^/JI 



S/i/S-/ 



-//Zj 3/1/ / 



£/e/ J/./ 



-M^S/-3i.i 



s/r9 

r/tt 



^/9 



hi/3 
/te 



seat 



sev 



ss6/ 



SJ// 



accKp 



s^/t 



S/*/ 



/*9- 



S/*^ 



IfL 



a^ 



2 

( \ 

oaa- 

SR /9-'Si 
4£/r 

cm J///fT 

SO 



SI . 



/S 



/a 



\09 



i 



4 I- 



CIA 

s/ 



4 Sir 

SMIlT 

sa 



/S 



^O-tiO 



^ 



\09 



\oi 



c(J^ / 

I o 

-N il 

\ f 

08/fi^ 
I9-/Si^ 

4aiT 

SHIFT 



SI 



so 






14 



T^p 



■^aH 



!■// 



.A^-f'^ 3X/ 






^/>eey/ 



<» 






« 



lo 



CCA 



I 

' /9-/Ba. - 
XT ia/r 

'^ /»ei 



Si 



w 



/£_ 

14 

'3 



/O 



-^ 



a9r 



■^ 



m- 



/9-»Z9 



^ 



/Z I . 



/OS 
/9-S^ 



e 



.24 I — \ 



/OS 



■^ 



^ 



so. 



at. 



^ 



/or 
/9-ze.9 



^ 



^ 



^T 



.f£!2L.4/^4 



s^ifi ft; 4 



REVISIONS 



^3 &iti 



O^ ei''^ 4£-/ 



4f/ 



^7 8/Sl 4/^/ 



09 a/91 ^^/ 



sne^ii 414 



siisii 41 4 



/s ae4/ f^. 



iL. 



4/1 



S2 S^' 4// 



II Basi 4^/ 



s^^6l ^^^ 

s/fe7/ ^^4 



OS ae4l s^/ 



o£_S^£i^jr/ 



o7 aeii s-^/ 



09 »iii 



sxeei 



JKS9I 



SUS^I 



SKill 



S-/i4 
^/4 

^/4 
S-J!?4j/4£>a 



o3 ass I j^je-/ 



QS-SSiL. ^/.l 



SI 


so 





-/IOe./>{>ATA 





1 ■ s/^ifT/fiaUT 


/ 


- SH/T Lfrr 


/ 


/ -i.o^a 



07 asfi 



Of 8311 



^// 



titrfii/e- 



u>. i/jVM£>er 



IWFORVATION r>lS^lOSt D MER£tN IS THt PHOP 
EflTVOr THEPEftK'N t lME H CORPORATICm, 
COMPUTF" SVSltMS OlVlSiOfJ. AMD SHALL NOT 
efc DISCLOSED Oft USED fOfi ANY OTHER PUR 
POSES EXCEPT ASSPECi'if ^ BV CONTRACT BE 
TWf FN TMf ''Ft IPIFN1 AND THt PEHMN f ; MFR 
COl-:PtlRATIllN DUFLICATIOM ' ■-■:^ PO.'MQN 
OF -i;- ■■;.■.'-. swfLi rNCiiJOi Tmi n OFNO 



4-IJ-7S 



TITLE C^/y-^ 

j'/y-'/^.r ^£7f/s/Xie 



°":3s- 7iis 3>oe /^ — ^^ 



5/S-'. 



3M9- 



_S/±l_ 



aw S/Z/ 



/^■f-zy. 



n/i3^f 



(ff^Z9/ 



PCKZa/ 



^■69 



s/// 



IS 



%/^/ 



S<2<'?/ 



OY 



^£^9 



%i>8/ 



O/ 



<79 



3 



07. 



/33 



as 
az. 

o/ 

9-3 



yo 

>CLK 



C0£ 



\/4 



'/ 






OS 



/VC 






— /y^_ 

^^3 ^^^,«/ 






^^ M^3^/ 



^ ^^^3G/ 






sef/ 



S£f/ 



4i9 - 



se// 



^Jf9 



sei/ 



*49 



S/9/ 



£^4 - 



Asr<s6 



en-/ y-^^/^L. 



li.£^ 



/iD/7/A o4 


°^*'\m 








OS 


SA J i 


Oi 


/?^/9/ 




oz 









4f^ 



^■r9 



S/?/ 



s/4/ 



S3f.^ y CCKfSWp 



^■S/ '^O'f'P 






1' H 



/S 



la 



-0±0, 



'^04H'^ 



_a/ 



p» 



o9 



f^°^ 



«3 






^L 



Yr 
V, 

IE 



J±. 



PSM/S-I 



OZ 



<ZII-I 

-i/is-i 

<IIZ-I 



psujjat 



Psmizi 



13- 



A/s-i 



iOL. 



/9/4-I 



^_ 



A/9/ 



C3 



A/S/ 



-3k)I 
-3UI 
-SMI 

-sati 



04- 



09 






as 



Oe 13 fax 
°i <?/ 
o, ^ qo 

^ Ye 

Yi 
Yo 
M 



>a.K 



0£ 



/4 
// 
OS 

/3 



/!/.e. 
yy/r. 



/f3// 



A3^/ 



06 



Ae9/ 



03 



Aasf 



04 



o? 






Da 



OS- 



>CLK 



Yj 
Yz 
Y, 
Yo 

M 



/* 



£■^4 

-<iib-i 



PS Wi7/ 



PSWZS/ 



AZ7/ 



Ae4>i 



06 



Ass/ 



ca 



AZ4/ 



-izn-i 

d-^4 
s-^4 



,^0£ 



09 



°3 /ZF «» 

O/ «/ 

Do vl\ qo 
M 

^ Yz 

Yi 
Yo 



1^/,/.^. 



oz 



><v<r 



M 



/3 



/o 



0£ 



03 



-^miL^siz-i 

—JIIIL.4^4 

^IIL. 41.4 

"^^ 4^4 
'^^*' 4i4 



/f 



04 



09 



— c 



OS 



A> 



«J 






p ^ 






<?0 









Cf^ 



zee 19-231 



_0 



PERKIN ELMER 

Conrtputer Sylvlems Division 
Oceanport. N.J. 07757 



REVISIONS 



03 ^fiswey/ 



(=■34. ?34 



Pfi^^^' (^zis-l es3-/yS£^^L-\^ 




4>/}t>j 7/fis 



^■v/a/ ^2,4.-1 



°^ ^"^'^1 OI4-I 



13 



.AllL^44f 



/o 



j1^£^4^4 



06 



A1ZL.4A^4 



03 



Al£L4^4 



J3j{'irr 



-^ ^<r,^ J<^/j *^fl_,i^* 



■Qar/A/f 



■INFORWAltONDiaCLOSfcU HFREIN IS THE PBOP 
tn.TVOF THE PERKIN £ I ME R CQHPOaAT)0"J 
COMPUTERSVSIEMS DIVISION ANllSMALl NOT 
8fc D4SCLOS£iJ0H JSED E'lM aNt OfMEp pjp 
POSESEXCEPT AJiiitCiE I .-ONTRACTBt 

TWEEN T«£.RtC,PHt,I A>, -i PERMN tLMEB 

CORPORATION DUPLICATur. QF AN. PORflON 
OF THIS OAT* SHAM INCLLUE 'Hi;. LEfiENu 



f-/J-7y 






'" Jj--;^^ ^Mg] f2 — /ia 



t H 



PERKIN ELMER 

Computer Systems Diviotcn 
Oceanport.N.J.07"7&7 



^^-l^^M£M. 



^a«j>/ /^/}/,/ire^3 



ee:f,jrs:^s:s-rs 



5 

-*■ 



ZOi,- 




-f— * 





1 


1 


1 


5 


SI 


■s. 

•1 




1 


\ 


At>£> 





o 


o 


/ 


a 


O 


/ 


o 


se/B 


e 





/ 


o 


) 


/ 


o 


o 


Af/D 


o 


/ 


o 


/ 


/ 


/ 


o 


/ 


O/f 


o 


/ 


/ 


/ 


6 


/ 


/ 


/ 


roft 


1 





o 


/ 





o 


/ 


/ 




1 


a 


/ 


/ 


/ 


/ 





/ 


laa 


1 


1 





/ 


t 


t 


1 


/ 


li>A 


1 


1 


1 


/ 


e 


1 


a 


/ 



i38-?y 



itpy^ 



S/^3ll 



i.»3 



OCi.f<4 



■2&I,B1 




f^fyi 



09 



OS 
'^^Af^f fit 



^C 



r 



/J 






0& 






^\ 




s 


f 


c 


u 


e 


y 




p 


f 


u 


F 


i 


C 




M 
/ 





)ki 



^^ 



/'>-/e8 

fSZ 
esur 

Met 



/S3 



y^^ 



yjy 



»^ 



eSAr 

y 4air 






$2_ 



sH/ 



o4 






■^n. 



3 ~ 



//> 



6^ 



!*^ 






04-tV 

/I -/as 
asb/r 

ftO/T 



av7 




s/v<^ 



■(esa-/ 



MPy^ 



SA/S 



vtc see cpvA- scftefytAr/es sf*eeT 3&i3 



REVISIONS 



/e^es/ 



je/>es/ 



^£>^// 



■f^gi^/ 



/SA/, /SA3j /S£3 



BMCII/ 



BKICIOI 



B»co9/ 



BMCOal 



4^/^ ///^ S^/j s-i/ 
^o/^ ^AT/j Siit'j s-/::/ 
fa/ 



BHIC06I 



B»C07t ^a/ 

43/, 5>'/ 

BMC04I ^^r/s^/ 



BMCOSI 



BMC 03 1 



BMCOSI 



. S£/^Sf/ 
8t^CO/l g^j 



BMCOO/ 




OfiOg/O 2^/, S^i fffj 



fUNCT/OH 




aMC 
o oo o 

o/ d^ 


BMC 

oooo 

4 Stl 


BMC 
oo 1 / 
spa' 


LD 


oooo 


oooo 


o / o o 


oo/ / 


/^Ut.1 


o oa / 


oo o o 


/ 1 o o 


o / / / 


SiHL 


o O 1 o 


oooo 


o 1 a 1 


e / a/ 


SCM 


O O / 1 


oooo 


o 1 oo 


/ 1 o/ 


£xe 


O 1 oo 


oooo 


o / a o 


oo /I 


sex 


' / 


ooo o 


o / o o 


oo/ / 


SKHL 


o / / a 


oooo 


/ / o 


o / o / 


5**! 


6 1/1 


oooo 


O 1 1 o 


/ / o/ 


LUC 


1 OOO 


oooo 


/ / o o 


oo/ / 


/tLL 


1 ooy 


o o/ o 


' o o / 


o ' o / 


St-i. 


/ o / o 


oo / o 


/ oo 1 


o / o / 


SLA 


/ <5 / / 


ooo/ 


1 oo/ 


o/o/ 


c/n 


1 1 O 


oooo 


o/ oo 


O/ / O 


fi/il- 


t / e ' 


1 oo 


1 a / o 


o/ o / 


S^l. 


/I/O 1 o oa 


/o/o 


0/0/ 


SUA 


III' \o oot 


to / o 


o / o / 



s^pscc e£>^j 3/>/ 



-W^r/n/s- 



■.»lfORMATIONDlSCi'^arn'f«l€lN(STHE PROP 
EHTr U'' THfc PtRr-.,>J tLMtfl CORPORATION, 
CCMPUTiPS''5TtM5UIVIblON, AND SHALL NOT 
BE DISCLOStOOR USED FOR ANY OTHER pijR 
POSFSFXCEPT AS SPECIflEDfiV CONTRACT 81 

rWEENTHE RECIPIENT AND THE PERKIN £LMf H 
CORPORATION DUPLICATION OF ANY PORT iON 
OF THIS DATAiHALLINClUOE THIS lEijENU 



TITLE 



^'^^'B 



':i 3^-7^3 



t>i^ 



/f— /6 




2PI ftg<a/ 
zpi Ban 



tf 



4£/ Bid,! 

4£l 3ni 



03 



as 



0/ 



SLl SSiL. 






/s 



/J 



/e 



,402 ^^' °^ 




// 
/a 



a1 



I 



iff- 



g«" SHcevi ^j 



/^ 06M 



IV 



<«< 



19-173 



O/iTA 



4e<i sig 



Sff soo/ 



■HC 



/4/»a Kaa6i_ 







sm<i§UJ__ 




^^ SI60 




^^/, ^^;> HiBROI 



3^zsyf7 MB9L 



/■fet, ^£KRO 





S3)6/ 




Mf-^ 











/^^e MSL. 



^fic jitis^^_ss. 




J4ff SUBI 



Si4- Bni)(.6i4 I as 



030 
I9-OS7). 



-^^ 




^^y S00J 



-r^ Sg9/ 




^/?f ^^!51!2L_>. 



=-C^/S»-Q5-7}^*- 



^/ SHCKY I 



^y*-/ v-f^f^ 



> 



<;w 



// 



^ 



«»/ 






-^ 



_a 



oy 







of 



PERKIN ELMER 

LDmpufer Systems Dividion 
Oceanporl, N.J. 07757 



REVISIONS 



Kot 



03 



OS 

D /) 



NC 
OS' 



'ia/ 



k/o 



/e 



a <! 

I gg ■ 
3? 



t>9 



CI.FLK0 



<//0-/ 









-< 'as--/ 



PS 
f 
IhCtS 
VSDF 



o4 

HC 
as- 



at. 



U/ 






1< S^6-J 



k/o 



D a 
i9-oa 

>SOf 






PS 



OS //» /o 
VW, 



PS 



'DCCKO 



iM3 



-HIr 01 THF ctflUN fl MER CUrtPORATlON 
CUJIPliTEnSVSrrHS DIVISION ATOSHULl V 

e= [j:«:L0SEn OR used for anv othf = ^ ^ 

PffSEr.FXCEPT A<; SPfr Mf , .'V - .p^.MJ.i ■ , 
mrrN Tuf ME.c'K ■. bii -.. iiirtKi 
COHHOr'AMON Clii^Ei A- . a r .'jt,' - 

Of rn.s OAla SHAl i l\(;i'irj| •. ,'\.,\\',; 



SCALE- 



tH 



OLsr/jve 



4-i3--7ti 



TITLE 



CPU-B 



~ 1 ■■ 



' eanpc 



NETS 



001 iTltliJ 



OOU 



MNEMONIC 



SK 



OI» 



COS 



Oi4 



ROI2I 



RDI»I 



RD160 



RD170 



NETS 



063 



ot 



Oto 



RDI8I 



Out 



RDP^lO 



Oto 



RDI":!! 



£>{0 



RD20I 



04 



RD2II 



RD22I 



eD?3l 



ais 



0?3 



£55£- 



OSS 



oaq 



RDe40 



RDaioi 



07 



RDS7« 



HD27 1 



AENHO 



AEMlO 



kDIH 



BST<?S 



CLfLRO 



ClKPSWO i5 



Ot.<i 



MNEMONIC 



SH. 



yoosi 



yooqi 



Ob 



yoioi 



e>b 



HHEflOl 



2£ROI 



f?6AOOA 



PEADOB 



Rt*.DOt 



o?3 



0<tE£>* 



04E07 



07S 



07 



07«\ 



<7«0 



02 



03 



Ot 



EN6SO 



tx&o 



03<S 



032 



(534 



I33S 



03«l 

^4e 

^45 



036 



044 



a4i> 



047 



FlRZSl 



Finsqi 



FLRiCI 



FLR3II 



IS 



aiFLRe=ii 



fi,RDOq I 



<S^D>oi 



ClRDllO 



I^RDIII 



JAMflO 



LFLRO 



MPyo 



p*wiai 



P&WI4I 



14 



o4Eia 



08 b 



o«<i 



RtADic 



DCLItO 



o<iDia 



NETS) MNEMONIC 



SH. 



o*3ivtOS 



ize 



o<> 



Olm 



0\c 



«3 



OJ 



03 



<Ai.O<\ 



03 



03 



OShflO^ 



OSSOI 



i4 



^feAOfe 



08 



<;?&6tf & 



AS 



ahCOb 



O'iZ 



e^7AaCe 



one 



OitltOtt 



fS.w/01 



PS.\A/HI 



(076cPt<3 



oicok 



07 pot 



132 



133 



134 



13s 



131 



|40 



i4l 



i4a 



o^ 



lOBOto 



o<> 



lOCOfc 



o** 



lODOto 



0<i 



lOtOle 



o^ 



lOFOb 



lOHOt. 



lOJOb 



I0K.O8 



lOMoe 



11J03 



HJOto 



NETS 



oq 



0*1 



oil 



07 



07 



<5fa 



<?fc> 



MNEMONIC 



|S8 



ie<? 



iqo 



CROSS REFERENCE NET# . MNEMONIC , SHEET^^ 

<ic IshJnetsImnemoimic |sh.|nets|mnemonic |sh.|nfts|mnemonic |sh. nets MNErWNiC 



|bH<7i0 



lUJOt" 



KSOl 



lfclC03 



i^l I 



I'ie 



l'?3 



l<^4 



l<i? 



Itu 



I17 



l=)8 



11'^ 



I2605 



o4 



I a Bote 



o4 



iZ&cc, 



o4 



14S 



i3S 



13 



13 



Off 



OS 



07E0L> 



at 



PSWISI 



PSlA/i7l 



PSWI8I 



PSWIII 



psweoi 



i"^ 



<?52 



0£3 



as4 



ass 



ee^ 



06't 



oe.s 



PSW21I 



PS*/?3I 



<;pswesi 



,SiP*W?t.l 



<^PSwS7l 



SRoo 



SriCENl 



SRO 



y??i 



13 



13 



13 



13 



12 



ot. 



Ofc 



^fe 



Ofo 



Ofc 



07HC)t> 
(57J0fc 



OSKija 



lOg 



|0<^ 



H3 



ii4 



117 



06 I1.I 



OS 



08 



oTKoe 



07W10S 



OSKOS 



ef 



oet^ob 



07 



09<\t 



01 



OBMOta 



oBhfiOB 



o^&o^ 



OCtCOIa 



oqOOI- 



0<lEOto 



otrob 



118 



n't 



12(5 



lai 



22 



aQHOto 



(5«U(3t> 



<5<1l^02 



o=ik;o3 



o«»KOI. 



OKOS 



OOltll 



0<4rs/lOU 



48 



i4'i 



150 



152 



164 



155 



151- 



167 



158 



151 



01 



01 



01 



01 



01 



01 



01 



01 



07 



07 



leBii 



o4 



ieBi4 



04 



i£ei6 



o4 



ie<:o7 



o4 



I2C01 



o4 



ieci2 



tZDoA 



|2(X>7 



leooi 



izDia 



I2H08 



i2Joe 



|2|f08 



\ZMOe 



\JC04 



o4 



04 



o4 



04 



o4 



OS 



I3C07 



05 



1 3 col 



05 



13C1Z 



OS 



I3O04- 



OS 



I3DO-' 



05 



11.4 



lUI. 



H.7 



ii>e 



iti 



170 



171 



172 



173 



174 



I7fa 



I7g 



17') 



13D01 



OS 



i3Pia 



05 



I3H02 



3H<34 



\-iHOIm 



I3J03 



13JOU> 



13MI3 



ISA Ola 



I660to 



ZOO 



2oe 



^o3 



£04 



zos 



sob 



so 7 



i UKOb> 



lfc.K06 



II^KI I 



) IffMOie 



\utAoe 



Aooi 



A03I 



A04I 



A05I 



A0 71 



Aoei 



A Oil 



AI<7I 



208 



sol 



2lO 



£'1 I 



SI2 



i\3 



ei4 



21$ 



2lb 



ai7 



s\e. 



211 



IB 



|5 



iSCOle 



ISOOlo 



ISEOlo 



isrolo 



iSMOto 



l?jOto 



isKoe 



leo 



1 81 



iffS 



I S3 



184 



07 






l5M0e 



IteAOt^ 



lueox* 



W^COk, 



WmOOt^ 



|l.EOl« 



ItFOte 



II 



880 



£21 



sza 



223 



2S4 



AHl 



Aiai 



AI3I 



Al4l 



A161 



All^l 



AI7I 



?41 



Z60 



261 



BOS I 



Boll 



03 



eioi 



SS2 



263 



2S4 



255 



2S<= 



257 



2S8 



251 



2I.O 



241 



£1.2 



24.3 



24.4 



21.S 



6111 



03 



IM2I 



03 



BI3I 



6141 



e>iei 



&ii<>i 



at7r 



BiS) 



Fill I 



B20I 



B2II 



B221 



8231 



o4 



o4 



o4 



31 I 



312 



BMX240 



01 



BMX 260 



01 



feMX^feO 



314 



BMX2 70 



aMrLZSo 



BMK 210 



SMX301S 



SK/lOlO 



BBOZOO 



320 



IJRDtIO 



OIP£>lo 



322 



323 



324 



6241 



ai-i- 



B26I 



2fc1 



04 



AI61 



AI1I 



04 



ASOl 



04 



A2II 



04 



AS2I 



04 



A23I 



04 



A24I 



05 



A25I 



A27I 



225 



22to 



227 



SZS 



«1 



2?o 



231 



232 



233 



234 



235 



asfa 



237 



238 



ow 



231 



24 o> 



241 



242 



ASSX 



A21I 



A30I 



A31I 



ACSO 



ac*o*> 



ATIDI 



OOT08 



OOTH 



AMl^XSO 



2^7 



e>2bi 



fbS 



e>28i 



270 



271 



272 



274 



27S 



274 



277 



27S 



ZT^ 



280 



14 



AN^XOOO 



ASTK^O 



f-.\HtCi 



AWEDA 



AyDENI 



Ays DEN 1 



AySEN I 



6001 



e.oii 



243 



244 



245 



24l» 



211 7 



248 



&02I 



e>o4i 



BOS I 



BOk.1 



807 I 



261 



282 



283 



a27l 



B21I 



B30I 



05 



B3II 



&<:so 



BC«>A 



e^Acoo I 



gsMCOl I 



|3,MC02I 



&MC03I 



FiN/lC04l 



BMCOSI 



l3MCO<0l 



01 



i4 



l4 



1+ 



i4 



BMCOII 



SMICOtI 



284 



SMC 01 I 



285 



BMC 10 I 



284> 



6MCII1 



297 



laB 



2«1 



BMX020 



flo 



211 



212 



213 



214 



21S 



all. 



217 



21S 



211 



300 



301 



kka/ o«o 



BMXOIO 



BMJ<030 



14MXO40 



BMX060 



BtAHOlaO 



BMXCnO 



^MHOBO 



6MK010 



ntjixioo 



32l< 



3 28 



06 



oie>£>is 



a\/vEO 



^VJEjit-, 



ByDCNI 



ftysDCNi 



01 



01 



l4 



|4 



0£ 



01 



ByseN I 



iTAERy 



OlCOte 



OOAOlD 



331 



OlDOto 



334 



OieOte 



CNOStl 



CNlEISI 



CN24.7I 



cyiti\ 



338 



331 



340 



342 



343 



344 



14 



08 



B|/)X I 10 



&MXI20 



6^X130 



BK<IXI40 



302 



303 



02 



304 



30S 



30fa 



307 



301 



SMX iSO 



OS 



^h/lXlbO 



(ih/IXI70 



BM)(I80 



BMy 110 



BMX200 



BMX2I0 



6^X220 



aM/230 



OS 



34s 



347 



341 



04D01 



DClKt 



DlNOOO 



OtMOlO 



DIN020 



DIM030 



OINO40 



D1N050 



374 



3 7S 



371 



3SO 



381 



3 83 



OO&Ola 



OlHOto 



OIJOlo 



oiiros 



Ofo 



I3IM08 



OI5IO 



OlSlg 



l-R'iL»Bi 



408II1 



a,i2i6i 



3S4 



385 



38fc 



(i,il>3i I 



6,24271 



d,28 3ll 



O1TO6 



02 



|5 



03 



OINOfaO 



OS 



DIN070 



08 



oiNoeo 



D1N010 



DINIOO 



3«0 DIN 1 10 



351 



353 



34.3 



31.4 



3<o6 



31.1. 



361 



37, 



DIN ISO 



DINIIO 



DIN I 40 



DINI50 



DINIloO 



DIM no 



DIKI 180 



DIN 110 



Dl 1^200 



DINZiO 



DiNtIO 



DIN23C> 



PIN240 



DIN2BO 00 



381 



<S^DOOC 



31/ 



iSiWDOOC 



312 



313 



314 



iSiNDOlA- 



318 



400 



401 



4oa 



404 



405 



4<:>4> 



C^NDOOA 



<flNDOO& 



i5iND<30D 



(SiNDOor 



<iNDOOM 



(5|NDOOJ 



fiiNDOlS 



455 



431. 



437 



4 38 



4 31 



440 



6ND01F 



(iiNOOIH 



iiNDOIJ 



(iNDO^tS 



<iMOIOA 



diNDlOB 



441 



<s,NDioe 



442 



OiNDlOD 



443 



444 



445 



448 



441 



\o 



^NDOiC jlO 



^NDOID 



(JNOOIE 



.&ND01F 



0|NDOIM 



(SNOOIJ 



SlNDOZA 



og 



a,MD02E 



:^ND04C 



<4ND04S 



10 



01 



01 



01 



01 



01 



01 



01 



DIN2bO 01 



DIN270 



01 



DIN280 



DtM210 



01 



DIM 100 



DiN'ilO 



OIFOI9 



372 I oivi 



407 



a,ND04T 



408 CHDOi^ 
40l|cS|NDOSA 



410 



aiNDOSE 



411 



<^NDObA 



412 



anvottBt 



413 



d|ND04iC 



<j;NDObD 



41s 



anoobe 



tilNDOtoF 



411 



^ri^JDObM 



4 18 



411 



^WD07A 



420 



S,ND07e> 



42 1 



423 



424- 



425 



424. 



427 



428 



42'i 



01 



01 



08 



430 



431 



432 



A33 



434 



455 



(JNDlOe 



iSiNDlOF 



<S,MOiOH 



(SiMDiOJ 



SH 



£31 



01 



01 



12 



01 



01 



01 



01 



01 



01 



01 



01 



liiNDll^ 



01 



diNDIIE 



01 



OiNDiZH 



(SNDlZJ 



4NDI2IC 



<^ND I2T 



OS 



<S|ND I3S 



OS 



^nOi4A 



4iNDl4E 



iSiNDlS*> 



6,UO |58> 



4 6S 



(^iND I 5C 



4 5'i 



:^NDi=P 



fiiwo i5e, 



4ti 



<S,NDI5F 



4 (.2 



<i,MDl5H 



4 4.3 



CiNDlSJ 



44>4 



44.5 



|4 



08 



08 



08 



o» 



oe 



OB 



OS 



<S|NO04.J 



i>e 



OS 



s;nd07C 



(S,ND07D 



08 



(S1NOO7E ofi 



<^^aDO^F 



<iN0 07H 



«ND07J 



a,noo->s 



<^KIP085 



t^NDoer 



<3,nDoia 



^MD016 



<S,MD0>1C 



dlNOdD 



<3,ND01E 



448 



4b1 



472 



473 



474 



NETS 



MNEMONIC 



417 



418 



ijll 



604 



50b 



501 



510 



SH 



PSOZC 



P502T 



04> 



PE03A 



P503S 



peo3E 



P503f 



P503H 



PSOSJ 



PS03»C 



P603M 



P503S 



P503T 



P603vy 



P504A 



NETS 



MNEMONIC 



551 



5<oO 



51^ 



54.3 



51,4 



£1.5 



SfaCa 



64,7 



SbS 



54.1 



S70 



PS04F 



01 



01 



^NOII^A 



^KIDIkB 



^ndii-c 



^NDIbO 



dlNOluE 



<^KID II..F 



<iND14>H 



<^NDII>J 



OlTI I 



OIWI3 



O2T03 



OZTOte 



O4&01 



477 



Aye 



ozToe 



471 



02TII 



480 



481 



482 



485 



484> 



01 



01 



487 



488 



481 



410 



411 



413 



"41? 



415 



LOAD I 



MPi:yi 



Ogwi? 



MP/I 



peg Ml 



PIZlSI 



512 



5l4 



515 



514. 



518 



S1I 



520 



521 



522 



524 



52S 



527 



628 



521 



530 



PS04J 



P504K 



P504N/1 



P505C 



03 



P505H 



03 



P^O^A^ 



PSOSS 



P^O&ff 



peofcs 



P5071C 



PS07N'l 



P50SK 



vaoey^ 



PSOK 



pSOIfvl 



P5IOK 



PSIOM 



P5 1 IC 



572 



3D07 



03D01 



02 



03Die 



02 



c%ijau 



<3%F\0 



03F13 



O^HOIc 



BaAOO 



ARROOA 



EAAIO 



BAA 10 A 



EAA20 



NETS 



IS 



IB 



10 



CAASOA 



RAA30 



673 



RAA.30A 



574. 



575 



RAA40A 



67fa 



EAASO 



577 



RAA«OA 



578 



671 



RAAtOA 



seo 



581 



RAA70A 



582 



583 



584 



585 



S6b 



587 



see 



581 



610 



04 



14 



02 



l4 



|4 



OS 



o2 



P2427I 



P283II 



P500K 



P600S 1 



P500T 



PSOlK 



P50IM 
"PSOIT 



P^C^^^ 



631 



532 



PSIIH 



05 



PSIIM 



15 



PSllS 



534 



P5I2H 



635 



334> 



5V 



538 



631 



540 



64 1 



542 



543 



544- 



544. 
"547 



548 

541 



551 



07 



P512A 



PS IZJ 



P5l2lt 



PS12M 



PSI2S 



PSI2T 



PSl3i^ 



PBISB 



P6131H 



P513J 



P513IC 



P5I3M 



P513S 
PSI4C 



PSI4S 



PSISK 



PSI6M 



PSItoK 



£52 
553 



«380to 



554 



555 



55b 
"557 



558 



PSIbM 



O3B08 



O3C07 



<53C01 



«3Cl2 
"03O04 



oe 



o*> 



0& 



oe 



sqi 



5=12 



RAA40 



10 



RAAfaO 



RAA70 



RBAOO 



R&AOOA 



ll1>>AIO 



RBAIOA 



RBASO 



R(»A20A, 



RBA30 



MNEMONIC 



421 



4.22 



4.23 



soot 



SOI 



so 10 



02 



424 



425 



421. 



427 



428 



421 



430 



*3I 



432 



433 



434 



43S 



10 



oe 



01 



01 



08 



01 



oe 



RR.A30A 



01 



RR>A40 



08 



RBAIOA 



01 



RBASO 



OS 



513 



REA50A 



514 



RBA4.0 



515 



Re.A«>OA 



Sli. 



317 



51 e 



511 



e.00 



OOfOio 



ti02 



aouo<o 



403 



4<S>4 



COJOIa 



405 



404 



40 7 



408 



bo^ 



410 



412 



.13 



414 

TTs 



417 



bTF 



01 



01 457 



OB 



RftATOA 



01 



RDISIA 



RoniA 



0OKO2 



00K03 



0OK04. 



ootroe 



434 



437 



436 



431 



soil 



SOIA 



S02O 



S02) 



S030 



S03I 



S040 



S04I 



SO SO 



SCSI 



SO too 



SOI«l 



S070 



NETS 



08 



OS 



02 



S07I 



02 



S080 



440 



441 



^42 



I&43 



4.44 



446 



444 



447 



^48 



441 



460 



451 



452 



453 



454 



4S5 



451. 



SOS I 



solo 



Soqi 



SlOO 



SlOl 



SI I 



5110 



Sill 



SUA 



Sl20 



Sl2l 



Sl30 



sl^l 



mnemonic 



483 



484 



iSS 



488 



4 10 



61' 



412 



415 



414 



415 



414, 
■417 



418 



S281 



S1IO 



S31 



S310 



OOCOis 



SCI.R06 



O-iHOe 



SHI 



SHCRyl 



OS 



NETS 



74 S- 



741 



753 



MNEMONIC 



aSTOi 



O 3UJ03 I 5 



go 7 



04B1O 02 



zeeeo 



I2C.04 



02W/OS 



ll.vi/12 



PS\A/25t 



03HI2 



SROOl 



03 



Si4o 



Si4l 



SI SO 



03 



SI5I 



04. 



10 



eia 



04 



Ob 



Oto 



Olo 



OOMOio 



Ob 



OOMOe 



04 



OOSI2 



oosoe 



04> 



OOTOlo 



04&II 



04BI4 



04B15 
04DO4 



411 



U.2(7 



<34D07 



sooo 



14 



02 



02 



02 



03 



458 



4S1 



443 



"443 



445 



444 



447 



448 



441 



470 



471 



472 



473 



474 



475 



474 



477 



47g 



471 



480 



04 



sno 
sni 



04 



SlBO 



siei 



SIIO 



SHI 



seoo 



seal 



S8I 



ssio 



SSlI 



S2IA 



S220 



S22I 



S230 



5231 

se4o 



611 



->oo 



701 



SRCEi 



702 



703 



704 



705 



70b 



707 



70g 



701 



7 10 



711 



7ia 



713 



04 



ct, 



o4 



l4 



04 



04 



OS 



S24I 



OS 



seso 



S25I 



sebo 



52bl 



S270 



03! 481 
osl u82 



I CROSS REF •■''1' OP MNEMONICS REFLECTS THE SCHEMATiO 
NOT THE MULTIVUiRE LISTIIMC, 



t " 



S27I 



StSO 



7l4 



716 



SROI 



SROII 



02 



SR03I 



SR04I 



SR05I 



SRObI 



SR07I 



SR08I 



SROII 



03JOto 



SRlOl 



SRll 



SRIVV 



03 



7y4 



757 



758 



751 



74.0 



741 



742 



743 



744 



745 



7fcb 



747 



PSLU2bl 



PSUJ27I 



RDOSl 



748 



741 



770 



771 



772 



773 



7 74 



SRI2I 



SRI31 



SRI4I 



71b 



SRl5' 



717 



SRlbl 



718 



SRITI 



7l1 



721 



SRlol 



722 



723 



724 



725 



724 



727 



728 
■721 



7 30 



731 



732 



733 
■734 



735 



734> 



737 



OS 



OS 



736 



SR181 



SRlll 



SR211 



511221 

ssiTT 



s«e4i 



SS^BI 



ssai»\ 



sazTi 



sessi 



SEZK 



SE301 



12 



7 75 



774 



777 



778 



771 



780 



782 



785 



7S4 



7«5l 



7g7 



788 



\i. 



12 



se3\i 



s*t.»-o 



08 



01 



o3joe 



«ul%t 



33i\i 



■73^ 



740 

'T4r 



142 



74J 



■74?" 



XRPl 



03WI1 



041505 



04i50te 



04B07 



03<08 



03lt.\2. 



t:<IMPl..rcR 5VSTI w 

Pi Rir^i.L'jsni'1" L 



SCALE- 



\5 



\5 



Ot 



7ff? 



7^ 



791 



7?2 



793 



7^4 



715" 



71b 



717 



718 



711 



fio2 



ao3 



804 



80s: 



804> 



|4 



13 



13 



13 



13 



2$_-S 1' ^'^£-' 



NETS 



MNEMONIC 



g08 



801 



SlO 



8l> 



Bis 



813 



8/4 



e/s 



Sit. 



817 



8/e 



8/9 



aso 



8'il 



szz 



azt 



SZi 



827 



82 S 



SZU 



Bze. 



821 



a 30 



g3l 



632 



S33 



»34 



635 



834 



ea? 



038 



es"? 



e4o 



841 



e4e. 



e43 



844 
84S 



«44 



047 



B*S 



8*9 



SS-o 



SSI 



esz 



8S3 



8S4 



ess 



esc 



eS7 



»£8 



SSli 



et-o 



S4 



842 



665 



g&* 



e<^ 



Bbi, 



e<-7 



848 



e^£xc> 



•^ Joyce 



jp^/Bf^V'^c^ 



M^e^r^o^^c 



REVISIONS 



3 



\ia 30-7B 



^. i i ii OMn — ri rrrr "r"^ , 
TITLE A-n/criity/a'e 



\°::3<;-7<i.s z>o& 



/i—ib 



REVISION 



SHEET 



TT 



4 9 



lOlltllS 



14 



Mil 



IS 



It 17 




REVISIONS 



T 



T 



T 



THE REVISION LEVEL OF THIS SHEET IS 
COHSIOEREO TO U THE REVISION LEVEL 
OF THE DOCUMENT. 



USED IN MANUAL ; 



35-769 



BOI>RD 



PRE 

PRODUCTION 

APPROVAL 



DEV 



I NIT 



da: 



)ATE. 



SPAKE OUTPUT PIN oi ON I4H WAS REMOVED. 
KEVIseOAKEA N9<R? 
REVISED KEV. BL.OCK. IN AREA A9. 
REVISED SHTS. 1,5,8)9,11^(5,19,^25. 



E.tJ. 



I 44 94 



M 10-23- SO 



RELEASED FOR PRODUCTION 

EN6 O^'^'^ DATE ^^/'^//^ ^ 



• — IfeviSSD SHTS 1,5, 8, 9, /J 



JSTl 



^ 



I 4223 



~2-£7-a/ I eo2~ 



KeV LEVSL WAS Xto/ /?£-v/S£D "STfKfiPPma 
suT I, j- < y3 



JLV' I 



l£ 



14^0-7 iMJi I i2-aa-8; Iko3 IX 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX i. 005 
.XX +.02 



.Xt.03 
ANGLES tl° 



NAME 



IE. JOHNSON 



R.CEf?0 



E.MARCH 



D.FRANKEIJBERCER 



f?. BARKER 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



DATE 



/^-/4-SC 



//-/f-SO 



//-/^-So 



//-/^■Sfo 



//-/^-^o 



oc /^:V2^_- 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



REV LEVEL 



BOARDS MREEINS WITH THIS 
SCHEMATIC MUST SE AT LEAST 
THE TOLLOKIUS HEV| f|y ff f-ff^^V, 



INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 

I nis Urtl AbMALL INCLUDE (HIS LEGEND. 



TITLE SCHEMATIC 
CPU-C 



TASK 39 7<i 



DWG 3s-7ci9 eo3 



0O8 



M 



SHT 

; -zs 




03 






04 




07 




OS 


13 


K 


17 




IS 


II 


ai 




ID 

n 
L 

10 




dD 


■3D 


ID 


50 


i-O 


70 


8D 


1 


h 


1^ 

2^3 17" 










. 




. 


j a 


T - 


T 








• 


k_ 




rAJ n 

39 


r\j n 
» c 


4, r^. 

so 40 


7<3 




tJ (- 

< 

80 


19 


0«i 






ot> 




on 




09 


12 


15 


l(2> 




.._ '" 









PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



TYPICAL 'A' BOX CONFIGURATION 
3 PLACES 



NOTES 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 

ur I HIS uaTA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 
CPU-C 



PROCESS SeSMENT TABLE DESCRIPTOR 
AND SEGMENT SIZE COMPARITOR 



TASK 03974 



DWG 35-769 



DOS 



SHT 

3 -25 






o- oij-o- cr- 0- s '^ 
\3 vsrwa a -) Q uJ 
b r- 1^ ^ t~ t~ CO <o 




REVISIONS 



T 



9N4 



TrPIG*|L W BOX C0NFI(5URATI0N, 
4 PLACES 



NOTES 



I 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl" 



NAME 



I A. WILLIAMS 



TITLE 



DES/DFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



2-H-60 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORVIATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 

CPU-C 
SHARED SEGMENT TABLE DESCRIPTOR 
AND SHARED SEGMENT SIZE COMPARITOR 



TASK 0397C 



T 



D*6 35-7^,9 



DOS 



SHT 

4 -25 



3L7 



BSCL(?«>A 



I/- go MPRa?^ 
f<£A9 



M0l?<28i2 



MOR<2)70 



M3 



ACPI 



03 



04- 



05 



06 



N2 FAINCRl 



I* 09 
I6C9 

(6C9 



MpgWg 



MO(?I30 



MDKI^.ei 



MDRII<a 



H2.aeL£2 



. MDRIgg 



MDRg9g 



I6B'? 



l6Ag 



MDRg7<2) 



M9 



N7 



BCPI 



FBIMCRI 



02 



ia. 



07 



CL 



OSE 
I9-I3S 



>CU( 
ENP 



CAR 



LD 



14 



IZ. 



15 



o9 



04 



05 



04 



OT 



iol 



o4e. 

fi-l3S 



EWT 



CAR 



LO 



14 



IS 



Yo9 



03 



04 



OS 



04. 



I4D9 
I6C9 
I6C9 
li^9 



MDg|4^ 



MORIBia 



MDRia* 



MORn* 



lO 



03E 
19-135 



?CLK 

ewr 



CAR 



LD 



14 



13 



15 



o9 



03 
04 



OS 

06 



or 



CL 



02E 
I9-I3S 



>CLK 
ENP 



CAR 



LD 



14 



13 



IS 



N8- 



ACTRI l«S 



i^MS 



P5 



i3 ACTRiMaM6 



<£H4 



ACTRO'j© 



ACTR080 



ACTRIS^ 



_ACTRl40. 



ACTR\3|i 



A1CTR120 



7M4 
7H2 



BCTRIIKb 



BCTRiag 



.6H9 
. 6148 
_BCTR090_^HS 
6H5 



BCTR.0S^ 



(3 



OlD 
19-057; 



^ 



BCTRISg 



7H9 

7H8 
BcrRi3<2> -.||g 



BCTRi^a 



BCTRiag 



7tJ3 




A5 



APE I 



oz 



i04 



OOE 



OS 




06 



15 



■^^-^K3 FMATCVflf f 



lb 



felQ 



J a. 

OOE 



14 



o?r 



3^lvMrsT( 



i&P^ 



103-5 



FAINCRgA 



FAINCRI 



7<3e 
■ A2 



FAXMCR95 



REVISIONS 
r 



1 1 1 r 

REV. rsc TO ALT, LOGIC SYMBOL IN AREA J3 



EAJ. 



1494 



M 



I0-Z3-8O ROI 



A/}£fl N8: REF bHl VVft^ 6C3 



TJ7R 



"Tar" 



exTCUsivC 0//MCi£i: Foe. P/i£.i//oiti XEVlilOfJ 



jZ2ir 



9D<i- 
6W9- 



SCLK2 



FSHAI?ED1 



FAINCR12 04 



9igs 



DISSTKI 




05, 



04.1 



130 




FAINCRIA 



SD4, 
'£•63,763 



■»?g7|M .S \ 12- 3^-91 \Ro3 ^ 



ACPI 



CLK/ 



3J6 



ot mn.fl 



-806 



OS Acs«s 



-806 



oz 



03 



OS 



01 



^ 



02 

13 



04 






°i^i2 



GZ. 



xePd^A 



09 




140 
I9-/E6 
STTL 




0« BWE« 



OSBCSjS 



809 



809 




S<5 ' 



FBTMCRI 



FBtHCR^ 



A7 



807 H6 



FBINCRIA 



<cH3,763 



BPEp 



A9 



BCPI 



-Ai> 



Clk.1 



-3J4, 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE' 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl* 



NAME 



lA.WILUAMS 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



e-7-6o 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



n9 


m 


X 


J 


w> 


r" 



NOTES 



INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
GORAQAAnOM' CMiM W4rTil«l(*4i|Ci AM V nmwr tfwit 
^r i ma ij« I A SMALL INCLUDE 1 HIS LEGEND. 



TITLE 

SCHEMATIC 

CPU-C 

PRESENCE BIT INITIALeZATION 



TASK 3^7<& 



DWG 35-7<i.9 KC3 



DOS 



N 



SHT 

5 -ZS 



J L 







NOTES 



l-OC(?8l 



zs» 



Z.VZ 



1 B 



E ■ F 



I tf I R 1 L 



09 2-1 ON OS 

-"19-0571- 



PAIM 



I5G7 -' ^^, B'^^l^"<^ 



PA<2B0 




8N& 



SD'^ 



S07 



sua 



8B<1 



8D7 



8N& 



8D5 



6D7 



SNS. 



8DS 



807 



REVISIONS 
1 1- 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXX ±.005 .X+.03 
.XX +.02 ANGLES ±1* 



NAME 



Ja.william: 



TITLE DATE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



£-7 -so 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFOR WATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 

C P u - c 

PA LATCH 8-11 



TASK C>Z37C 



DWG 35-7(i9 
1 



SHT 

DoaJ <i -2s 




REVISIONS 



T r 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl<» 



NAME 



E.JOHNSON 



TITLE DATE 



DES/dpt 



SUPV 



CHK 



ENG 



MGR 



OC 



-ZA-Ba 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT B£- 
rWEEN THE RECIPIENT AND THE PERKIN-ELMER 

OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 

CPU-C 
PA LATCH 12-15 



TASK 3"?7<i. 



OWG 35-7<a.9 



Doa 



SHT 
7 -25 



±JL 



1* 

UJ 





!f 


O 


s 


Q 




s 


S 


i 








O 


M 


!D 



;ioq 



■I'iJ 



O g O g >: >>:>'>? 



o|o 



g ij; 



o 

2_ 

a. 



£l 



J3 






Z Z 

(3- - 
TSl '9. 

^ 5 

-I 



M 



T 



T 



I 



3 IO| O iO-| Q lg| o iO| 



O OA 



v9 



7 T 

n9 ^3 



5 



5 5 



0" 
U. 



10 



I 






Mn 



U. M liJ 
T 1 ac 
- 2 Q 




|o|o|-|- 

U o vV vj 

■2 -2 :l -z 



J<] 



6^ 



O o 



n 






o|o| I" 

O vJ VJ 
2 -Z 2 



m 


\1 


o 


m 


O 


o 








n 


— 


N 




(1 


II 


IL 


— 


-.p 


-J 


J 


-1 


\n 


<s> 


in 



J<] 



l^- ff^ (jv 



■_ 




„ 


__ 




10 


T 


10 


\3 




.ft 


V) 


l/> 


U) 






2 


5 


O 

5 




i 




5 


o 


N 


w 


o 



£1 



01 10 
U. (M lU 

— (7- Q 



M n - 
o|o|~ 

ij v^ 
z ^ 



'3 O m 
o o - 



J<] 



T X I 
CD O^ fls 

o o 1 "" m 

H^ "Vl M 

o - - 



CI 



-1 H) VD 
(O M "J 

- i "^ 



fi; ]m — 'T fo \3 o 
o o ~ o o — 



1! T T T 

mt ID CD u 
TlTtt mromm 
,- "i* '-•> o CD "J o a 

S O O 



N 


Ri 


in 


V 




U> 


Ifl 








a 


2 


5 


a 

5 




i 




o 


o 


N 


in 


o 



n 



U- M UI 

M 1 (K 
- 0^ ^ 



Mm — •^m^soM 
o - - o o 



JiJ 



T T ^ T 

o a o ui 

~^ V — ^ o lu ui u. V9 

- -o-^ 



o oo 



fft 


13 


1^ 




M 


N 




I/I 


uo 


( 1 


O 


Q 


2 


2 


2 


_ 


T 


N 


o 


O 




o o - o o - 



111 






z 



10 U S 



S J $ ?" "M ^ <vi 



O O * 



FAINCRfi* 01,4 

SM2 ^Y^HXOS 

FPRESI OZ)'?-?^^^"^ 
A3 ' 



6U2 

<iL7 

7L2 
7L4 
7L7 
7L6 
5N4 



APAOai 



APA09I 



APAIOI 



APAni 



APAI2I 



APAI3I 



APAI4I 



APAISI 



ACSiZ 



SN4 



AWE0 



OZ 



Ol 



15 



07 



10 



04 



OS 



13 



AO 

Al 

A2 

A3 

A'^ 

5 
A6 
A7 

<:mei 



DATA IN 



I7F 

19-237 

ZS<i>xl 

RAM 



:CMEZ 
ME 3 
CWE 



DATA OUT 



REVISIONS 



-T — 1 1 1 1 — 

AREA E<i,I.C. I7F WAS 19-077, RSV'O LOSIC 
SYMBOLS OF PINS 03,0-1,05, IS 
ASEA E8,I-C, l(oF WAS l'?-077, REV'D LOGIC 
SYMBOLS OF PINS 03,04,05,12 



Icgi^l 



4-1 "^^ 



M 



IO-E3-ao ROI 



AI?£A Af?: DE-LETED FKOM 



rSHftRSor REF 



14623 



TT 



2-27-81 ["gO^ 




DI55TKI 



3^ 



5M7 



4L3 
4L5 
4L7 
6L'^ 
7L3 
7LS 
7L7 
7L9 
SN<£ 




BPA(iai 



02 



BPA09 1 



BPAIgll 



IS 



BRA 1 1 1 



SPAI2I 



07 



BPAI31 



BPAMI 



BPAI5I 



Bcsa 



03 



OA 



SMSBWE^ 



12 



AO 

Al 

A2 

A3 

A4 

AS 

M, 

A7 
yMEl 

ME 2 
yME3 
'<WE 



DATA IN 



l<SF 

l<?-237 
2S<iX I 

RAM 



DATA OUT 



9C3^IA4 



oe CS WE 



I8F 

19-254 

2S6X9 RAM 



AO 

Al 

Az 

A3 

A4 

A5 

A£ 



DO 01 D2 03 D<t DSDii 07 d4 



0- ffl 

olo 

■z 



ID 03 



* ^ 



<l^ 



M 



0" 



IS 



19 



20 



IS J 
19-254 



^ 



15 



\& 



17 



ZO 



m 

iL _ 

_ -1 



'°^'^(S'^ft 



'i 

WSTK8S 



9N4 



9N3 



I7J 
I9-2S4 



PAasa 



15 



PA 090 



pAiaa 



PAIK2I 



IS 



PA 1 20 



(9 



pAisa 



20 



PAI40 



PA 1 50 



-7W 
-7U. 



Qv <j* w rn 
tfl ffl U O 



IT* a* • 



rf> ff> ft) m ro 



-j-vm^trTin M i\) tV) ^f (\j 



Qlt/njU.o^iO'-i 

ftJ(\|(V)(\)l\J<\lMOg 



NOTES 



T" 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXX t. 005 .X+.03 
.XX +.02 ANGLES tl* 



NAME 



lA. WILLIAMS 



TITLE 



OES/DFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



2-7-60 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORVIATION DISCLOSED HEREIN IS THE PROP- 
ERTY CF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND, 



Tin F SCHEMATIC 

IIIUC CPU-C 

SESMSNT TABLE REGISTE!? STACKS 
AND 
STACK LOAD BUFFER 



TASK 03974 



DWG 3 5-7i 

■KKSriCnHKIHIH 



9 rqZ 



D0& 



SHT 
8-25- 




INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OT+HER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 

Uh t HIS DAT A SHALL INCLUDE THIS LEGEND. 



SCHEMATIC 
CPU-C 
MAT CONTROL 



TASK 03976 



DWG aS-Ti/) aaz 



SHT 

9 -zs 



w 



f" lO in fJ r- "^ (T "J 



OO 


m 


n- 


T 


9 
M 


ifl 


U 


u. 
m 


^ 


GQ 


s 


11. 
ID 


^ 


CO 


2 





r 


■a 
o 


s 


O 






03 < CO < DQ < 
T T (O fO M 1\1 

J. EIF 

19-06 5 
STTl. 



4Y 3Y 2Y n 


!! 


s 


o 





In 


v^ 


F 


flO 


M 


OJ 


M 


Nl 


< 


< 


< 


< 


1 


S 


s 


■? 





>0 


w 


ID 




REVISIONS 



T^ 



T 



anEf) Ft,: ic ^^f p/w/'i iwj PiNot. 



jn\ 



\'X>i3 



Z-27-81 



tZ.01 



ST 



DVE/^CVR 



r w^tmf TOiMu 



26. R 



(T (r 0- "■ 

CO DD u *-' 

MM m M 



< 

J 
o 



< 

O Q 



?; 


R 


s 


3 


tj 


1 


^ 


• oO 


« 


« 


« 


"0 


« 
« 


« 


« 


in 


>4 
< 


1^ 


< 


< 


N 
< 


< 


M 


M 
< 


■? 


T 


> 


i. 


2 


i 


? 


i 


J 


J 


J 






J 


-1 


J 



lY- 


N 


V) 


m 


i\j 


^H 


-» 


a 





o 


















« 


«) 




8 


« 


« 


s 




in 

M 


vS 


^ 




a- 

IM 


< 
5 


< 

S 


< 


< 




< 

-1 


< 
2 


1 


_l 


J 


-1 


J 


J 


-1 





»> J. (P 

!;; "- '0 



M N 



d : ^ ^ 

K IM W PJ 



NOTES 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE:' 

. XXX t. 005 .Xt.03 
.XX +.02 ANGLES tl" 



NAME 



A.WILLIAMS 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



2-T-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N. J. 07757 



"INFO iMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 

cPu-c 

MAT RELOCATION SUM>-(ER 
AND UMA DRIVERS 



I TASK o39y<i. 



DWG 35-769 /?o/ 
I R 



Doa 



dni 
lO -25 



SB? 



EPSTDl 



PMEMI 



^p, M&,TENI 



03 



04 



9L3 



FDIJA0 






4^9 ESSTD0 



UN"? 



DISSTKI 



8A3££SEii- 






8D9, 863£^gSl 









, II 19-234)0-!^- 

4 H 4- '*'^^" „ n-osip^ 

4^^4SSHi oslsc J [ 

869 se-? Al! __ 



8B9, SH9-^5J — 




uJ 


lO 

!^ 

111 


If) 

2 


MAT FAULT CODES 


O 


O 





ACCESS MODE FAULT- EXECUTE PROTECTED 


O 


o 


1 


ACCESS MODE FAULT- WRITE PROTECTED 





1 





ACCESS. MODE FAULT- READ PROTECTED 





1 


1 


ACCESS LEVEL FAULT 


1 


o 


o 


SEGMENT LIMIT FAULT 


1 





1 


NGN- PRESENT SEjSMENT FAULT 


1 


1 





SST-SIZE EXCEEDED 


1 


1 


1 


PST- SIZE EXCEEDED 



MAT FAULr Cobi \H RE6iST6R' 13^ 



NOTES 




3J6 



CLKI 



3J6 



CLKI 01 



REVISIONS 



1 1 1 1 1 

I.e. mH 19-23^ SM AT 07 W AS ADDED. 

e cj|(^^ M^?4 t M I lo^^3-SQ| KOI 



I5A& 



MFAULT* 



09^ 



05 



3L7 



BSCLI?)^A 



ho. 



IK 



02 



is?, 



OSD 

l9-%3 
sdF 

V5 



-PS 



MATFLTI 



KS 



MATFLT^S ,g^ 



Ol 



1 



m^M^^.0^.^ 



■I5F'? 



09 



05Bp- 



04 c \o& 

l^05S)c 



^^EI 



_04 



13 



to. 



GS 



7 
6 
5 
4 
d3 



03C 
l9-z.<i| 

S To "3 Li/v/C 

PeioihtV 



A^.^^ 
Ai 



I 
clo 



Ao 



EC 



.14 



NC 



,06 



>07 



322- 



09 




N2 



MATaTI 



-MC 



,5,,^v1£WdUl. 



-^tEIA£^^^3.5 



05 

]o6 



09 



10 



0£ 
03 



II 



01 



02 



04 



05C 
I90(.3 



.O3i>^5[o6_r 



> 







OS 



09C 
l9-0<i.E 



-9C2 



CWR«S 



<ll7-5 



-NC 



EMA-1^9/ . 



19JI 



Tot 



A IP 



osc 
rK)«3 



09 



oa 



-EHiiIM.'|,M. 



02 



03 



^04 



04D 
l9-0« 



-m 



OS 



NC 



Oto 



EMATBIt 



I'JUj 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE; 

. XXX t. 005 
.XX +.02 



.Xt.03 
ANGLES tl' 



NAME 



lA.WILUAMS 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



M6R 



OC 



DATE 



2-r-8o 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



MAT PAULT 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 

5Qi|ea§4liow. ,Qup,,u£4iiQ.i)t flF mx mRx^m 



TITLE 



SCHEMATIC 

CPU-C 



MAT FAULT DECODE 



TASK 0397ii 



DWG 3 5-769 BO, 



T 



Doa 



SHT 



S 



PS \Vi ^^ O 

330 (4i) 



IZB& 



RPA^9l 



l264,5P*iifei^ 



(2CC 



I0A7 



IOB7 







TABuEi SHARED/ MEMORY STRAPPING 


TEST 
POINTS 


me<;a bytes of shared memory 


« 


1 


2 


3 


4 


5 


6 


7 


fi 


9 


10 


M 


12 


M 


14 


IS 


I& 


1 


Q 


Q 


€ 


G 


S 


^ 


G 


G 


A 


A 


A 


A 


A 


A 


A 


A 


P 


2 


G 


C, 


C, 


G 


A 


A 


A 


A 


G 


<i 


G 


G| 


P 


P 


P 


P 


a 


3 


a 


c, 


A 


A 


G 


a 


A 


A 


G 


G 


P 


P 


G 


a 


P 


P 


Ci 


4 


hJC 


NC 


5 


B 


NC 


NC 


P 


P 


NC 


NC 


B 


B 


NC 


NC 


P 


P 


MC 


5 


a 


A 


« 


A 


a 


A 


Q 


A 


<; 


P 


G 


P 


G 


P 


G 


P 


c 


6 


NC 


B 


NC 


B 


HC 


p 


NC 


P 


NC 


B 


NC 


B 


NC 


P 


NC 


P 


HC 


7 


MC 


C 


NC 


P 


MC 


c 


NC 


P 


NC 


C 


NC 


P 


NC 


c 


NC 


P 


NC 


e 


a 


G 


<3 


G, 


Q 


G 


s 


<i 


D 


D 


D 


D 


D 


D 


D 


D 


P 


9 


Q 


G 


Ci 


<4 


D 


D 


D 


D 


<^ 


6 


G 


G 


P 


P 


P 


P 


« 


lO 


Q 


G 


D 


D 


€ 


<3 





D 


G 


G 


P 


P 


G 


G 


P 


P 


«i 


II 


►JC 


MC 


E 


E 


NC 


NC 


P 


P 


NC 


NC 


E 


E 


NC 


NC 


P 


P 


NC 


tz 


a 


D 


C, 





a 


D 


G 


D 


^ 


P 


S 


P 


G, 


P 


G 


P 


G 


IS 


uc 


L 


NC 


E 


NC 


P 


NC 


P 


NC 


E 


HC 


E 


NC 


P 


Nc 


P 


NC 


♦*~J 


<««J 


*.J 


t««J 


^»»: 


"♦^ 


^. 


J^VJ 


•"'iirpJ 


».i 


W^ 


-^> 


nrJ 


-w-^ 


tw-J 


note: nc"no conmection 



PSBCgi 



<2I2-S 



MSBC^ 



<ll2-5 



NOTES I. STRAPPING !S SHOWN FOR AN ALL LOCAL. (MEMORY SrSTEM, NO SHARED MEMORY. 
SEE TABLE 1 FOR LOCAL/SHARED MEMORY STRAPPINS. 



Ill -1> 



sia.1 



oa 



2.ii-'q>§ 



iia-'^); 



.5181 



2ia-4 )Sll! 0£ 



ia8-4> 



szeii 



2<ae-4>S2ii- 



l07-.^y 



.52 21 



207 -■<( )§ 



ia5-4>S 



JSI 



13 






SI4IA 



ZSS.ISBl 



l23-4> 



saai 



SI7IA 



2a5,iaci £23-'<(> 



sail 



StSiA 



2HS,l8ei 152 -<1> 



>e2i 



o& 



ISA 
l?-210 






SI9IA 



2H5,I8FI 22^-4^ 



,S03I 



OS 



PS 



SI '?^OI 19 



IK 



03 SggIA 



-eH5,i6Ji ise--i)5^1L 



OS SSIIA 



sHs.isKi ■e.2.<i-<y- 



■sesi 



07 522IA 



2K5,I8MI ||9-4>^«&l_ 



09S23IA 



EICS,I8NI 2|9-.^>Sa7J_ 



205-1}^^^ 



la<1-4 >: 



sa&i 



2«i4-4 > 



5271 



ia2-4>5S8L 



2a2-q>S 



i4,i-,>sM!_ 



2<SI-4>S 



08 



IS 



-^15 B 



l'»-Z'»0 






i8__saiiA 



eKSii^Bi ii7-i>S^2L 



16 S2SIA 



2ICS,I9CI t.n-A'y 



.S09I 



S2&IA 



2MS,I9F1 ll<i-4>SI£L 



12 S27IA 



2MS,I9SI 2l4-'^> 



Sill 



IS 



13 



1^ HA 



i2 §MIA,7;^, 



sen A 



17c I 



.A 

I9-240 



NJ9-24 



5(32 lA 



S03IA 



I7EI 



I7FI 



Q3 sg^iA 



7JI 



OS sasiA 



-I7HI 



07 S(24lA 



09 S»7IA 



I7MI 



I7NI 



01 



04 



03 



03 S2aiA 



2MS,t9Hl IM-4^ 



SI2I 



OS S29IA 



2M5,I9JI 2l4-4> 



SI3I 



07 S30IA 



SMI 



2N5tI9MI II3-^> 
22 S3iiA.2N5_,,N, EI3-4>SiSL 



19 






. B 
J9-e40 



«o9-e4 



18 



-5^2i^2C5,,76S 



Sa9IA 



2CS,I7CS 



SIlitiA 



12 



SIHA 



eES,l7ES 



2ES,I7FS 



^^ Si£lA2E5.l7jS 



OS SI3IA 



2E5,I7KS 



07 SKIA 



SISIA 



2SS,I7M5 



2GSil7N5 



REVISIONS 



1 1 1 1 1 

fMiD£Xi 3r^flp FieoM PM 9 //<!./)) To 






\<9o7 |m5 |/g-ge-e/|<qo/ |x 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXXt.005 .Xt.03 
.XX +.02 ANGLES tl" 



NAME 



31 



JOHNSON 



TITLE DATE 



OES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



■INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTPACT BE- 

-vynr ^h«i ivJiM. UurLiCAl iON Oi- ANY PORTION 
OF THtS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 

CPU-C 



LOCAL/ SHARED MEMORY 
DETECTION 



TASK 03974 



0*G 35 7<i9 «0/ 



Doa 



SHT 
13 -25 



NOTES 



ijL 



2IS-S> 



CAMAtf 




LOeifei 



EF2 

2S2 
2H9 

asz. 



4wtARI£>i 



UOC r7l 



MAR 1 71 



L0CI8I 



MAS 181 



LOCI*?! 



MAR 1^1 



LOCSgl 



2.62 

EM 9 



232 



2J2 
2K9 



2J2 



MAe2ei 



L^C2II 



MAR 21 1 



LOCZZl 



MAie22l 



I-OC23I 



MAR 231 



ZIC9 
2JS 

2J2 
2K9 
21-Z 
2M9 
ZL2 



i.QCZA\ 



MAR24I 



L.OCZ.SI 



MAR2SI 



LOC2&I 



MAR2&r 



I-OC27I 



MAR 271 



aM9 
2LZ 
2M9 
2L2. 
2M9 
2N2 



LOC 281 



MAR 281 



LQC29I 



MAR291 



LO C 3al I 



MAR^dil 



2N2 



MAR3II 



_CAg2!M_,feBi 



02 



as 



o<t 



lO 



14 



13 



or 



•Y 



OA 



22E 

^* n-0<iS 2Y 
26 2 TO r 
a. MUX 
^ 3Y 

4A 



07 



4Y 



14 



46 ENB fj 



O") 



12 



02 



03 



10 



13 



2IE 
l"J-Oii5 

ZTO I MUX 



04 



07 



ENB IT 



I 



Ol 



12 



SEL 



E2C 

I9-0&S 
Z TO I MUX 



SNB [aI L 



07 



09 



02 

oa 

OS 
06 

I \ 

to 

14 

h— 
13 



SEL 



2IC 

19-065 

2 TO I MUX 



09 



12. 



PA 1 41 



t^ 



2aA8,l2F3, 
9H6 



171 



PA 181 




-20Ae,l2F3,9H7 



■20A8,l2e3,9H7 



T PAI9I 



■20A8,I2S3,9H7 



Paz 01 



■20J3,I2JI, 

9sa 



PA£II 



■20J3,I2S7 



PA22t 



20J3,I2H7 



PA23I 



■ 20J4, 12 H7 



08 



13 



14 



le 



SOE 



i^H> 



■<> 



EN 



> 
EN 



D 4 



EN 



— oo 

-E* 



19-233 r— 
OCT F/F I P 



12 



14 



19 



PA24I 



20J5,I2<7 



PA25I 



20J5,!2K7 



T 



PA2<i.l 



20J<i,l2L7 



PA 27 1 



"20J<i,l2L7 



PA 28 1 



20J7>I2L7 



t 



PA 29 1 



PA 301 



20ja,l2L7 



T P^3g' 20J8,I2M7 



<(l5-5 



ENB pi I P^3n zoja,l2M7 




FPAltl 



FPAI7I 



-I5FI 



FPAI8I 



FPA2«I 



FPA2H 



isei 



FPA2 2I 



FPA23I 



-ISHI 



QZ. 


FPA24I 


OS 


FPA2S1 


oc 


FPA2C.I 


09 


FPA271 


12. 


FPA28I 


15 


FPAZ9I 


M, 


FPA30>I 


19 


FPA3n 



ISJt 



I5JI 



I SKI 



ISttI 



15UI 



151.1 



ISLI 



I5MI 



REVISIONS 



-r 



UNJ.ESS OTHERWISE SPECIFIED 



SCALE = 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .Xt.03 
.XX +.02 ANGLES tl° 



NAME 



E.JOHNSON 



TITLE 



OES/dft 



SUPV 



CHK 



ENG 



M6R 



OC 



DATE 



\-28-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORVIATION DISCLOSED HEREIN IS THE PROP- 
ERTY 0= THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 

CPU-C 

PR03RAM ADDRESS MULTIPLEXOR 
AND LATCH 



TASK 39 7<i 



DWG 3f,--i9 



DOS 



SHT 



N 



ig M M M 
^ >o *^ NO ° 1^ ° tv. 



r 



W m 10 \3 



W W M " 



Mivj m (OTT 



Ul 

n9 



it 



- mW m J: 


fv 


0- 


M 





o 




_ 


_ 


„ 


I^ 


« 


— 


■s> 






0^ 


DC 




< 


< 


< 


5 


7 


i: 


IM 


N 


m 



H 



r 



ol5lSlg|=l2 -r- 



b.^ iL ^ 13 7 I , 
M~ (g-N-N — 



"- M ^ til — • nl — III 



in 

UJ \9 

m o 
— 1 



T 


^ 


(^ 


i\i 


o 










_ 




_ 


_ 


M 


(0 


•J 


V) 










o: 


1^ 


IV 


(V 


< 


< 




< 


i 


i 


5 


? 


M 


ni 


M 


HJ 



H 



r 



oooorSI" 



lU 'J 



T 


^ 


0- 


M 


<J 





o 




__ 






_ 


n9 


N 


CO 


ff- 


Qc 


< 


ly 


Hi 


<. 


< 


< 


^ 


■? 


2 


2 


N 


m 


IM 


IW 



III 



a 
w 



a 

N 



w 



^9 
Q 
W 
W 



M 



(D ff' 

Q O 

M N 

W N 



l\l 
O 



Q Q 

(0 in 



EIMAKI 



, 4LQNa OT 







IIH2 - 
iii-5> 

22H3 



M FAULT* 



UMARI 



3H7 
3L.7' 



DCUICl 



3J7 



CLKl 



so / ' 






2Na- 



MAR31I 



ElMAKlZS 



r 



T -1 '- -i IM _J — 

-^ ^r I 7 -) <T 1 
N - N - IM — IV) 



X 



v9 v9 », N 



in 



■<r 


^ 


0^ 


N 


O 


















74 


r 


N 


tn 


M 


M 




M 


nr 


K 


U! 


a 


< 


< 


< 


< 


? 


^ 


i 


? 


HI 


M 


N 


HI 



El 



r 



M <n Vl ^ _ n ^ m 



N ~ N - M — rJ 



W O 



m vj 

Q o 

I" m 

w M 



^ 


0- 


M 





o 






_ 






•3 


f> 




M 


M 


u 


(^ 


ri 


< 


1. 


< 


7 


i 


■? 


nt 


Ml 


Ml 



J3 



r 



OooQ- ^^i" 



REVISIONS 



I 1 1 1 

PIN lOEIQAT F^ WAS PMEMI,96£ 
BCJ \(^^ \^4'}'i I M |lO-E3-80 



ROI 



in 

Ul VJ 

o 



T 


^ 


0- 


Kj 


O 


o 







V 


? 


^ 


- 


N 


N 


in 


r» 


(y 


Qd 


IV 


or 


< 


^ 


< 


< 


^ 


2 


5 


> 


N 


HI 


Kl 


IM 



H 



h 00 
Q Q 

N w 



lO 

I 
m 

lU 



m 

I 

W 



r- 

I 
ro 
rJ 



CO 

3 

m 

M 



FPACLKI 

r^sa 



2W£ 




ii3hr\o3r 

MAR3aiO£JI9-23» 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX i. 005 .X+.03 
.XX +.02 ANGLES tjO 



NAME 



le JOHNSON 



TITLE 



DES/opT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



i-as-so 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



NOTES 



■•INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
— ■> ■ !" ; ■ ! Iff 11 ( 1 i >i |M * ^'r il " l» >^>*yygnMi'>l*"" -if^^^'lti«<^^»^'we»^' ' 

OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



bCHEMATIC 

CfU-C 2 MAR 



TASK 3'?7<i 



OWG 35-7(j.9 ROI 



DO a 



H 



SHT 

IS -25 



I4-F2 



CASPIR^ 



2BI MAR^gl 



2B9 l-Oe?»9l 



2BI MARg9l 



2BI 



LOCI II 



MARllI 



05 

II 
to 

14- 

13 



1/1 ="=■- 

IB 

E3C 

ZB 19-065 

3A Z To I MUX 

3B 3r 

4A 



IV 



gr 



46 



Ekib 



4y 



T 



04. SPA»8l 



20P3 



g7 SPA^^l 



•20D3 



SPA 101 



■SO04- 



SPA I II 



■ZOP4- 



15 



ZV9 
2DI 
2P9 
2PI 
2D9 
2EI 
2F9 
2E1 



LOCI 21 



OZ 



MAfflZI 



03 



LOCI3I 



oy 



MAPI3I 



LOCI4I 



MAR 14 1 



10 



LOCI SI 



14- 



MARlSI 



01 



lA 

IB 
2A 
ZB 

3A 
3B 
+A 
4-6 



SEL 



ir 



24C 

19-OfeS 2Y 
2 To I MOX 

3r 



41' 



Eue 



T 



04 



SPAUI 



ZOD5 



<J7 



SPAt3l 



Z0D6 



09 



SPAI4I 



IZ 



SPAlSI 



20P4, 



■ZOPfe 



15 





< 



m 

ID 



o 
CD 



I 
(D 



(0 



a 
00 

5 



5 

CO 



111 

00 



z 

<0 



I/) 

a 

2 

1(1 

< 



< 



in 






111 

flO 



it 



W3 

00 

n 

z 



z 
0^ 



O 

5 



< 
V) 



(0 

a 

< 

in 

< 

in 




\5 
< 

in 

< 

in 



v9 
< 

in 



< 
in 



00 
< 

in 



< 

in 



(O 

< 
in 

T 

< 
m 



in 

< 

in 



(0 



? 



in 
a 

h 

(D 



ID 

^ 



ui 

00 



UJ 



I 

(0 



u. 
1^ 



u 
r^ 



3 

CO 



2 
ID 






(D 
N 

in 
a 

2 

X 

£1 

i 

in 

I 



NOTES 



REVISIONS 
— I r 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE-- 

, XXX t. 005 
.XX +.02 



.Xt.03 
ANGLES tl" 



NAME 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



M6R 



OC 



DATE 



PERKIN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFOIiMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 
CPU-C 
MOS BUKFeRS 



TASK 39 7& 



N 



DWG 3S-7&9 
I 



DOS 



SHT 



r 



r 









-3 -S 



IlSIjMiMIlS^ 



IhlPUTS \ 6 1- I L B lUPUTS e 



09K 



ir 



STTL 



sy 



■3 v3 



v3 

HI 



s 



55 ^ 



SlSl 



iHrTTrt 



!af g 



I Eit T^ 



2- 3^ 



e 

A| 6 z, 



09M 



STTl- 

2Y 



o 



5 ^ ^ 






B 


A 


rADR O/lS 
MUX 


o 


o 


ESAD 


o 


1 


CMS 


1 


o 


MW WULT 


^ ^.... 


-«?^^ 


k,-«,,^i ..4 



dy ^slor^il o"|a^g| j^g 



2 



^ -a 






I /< I e 2 
I 

I STTL 



s 



^hlaf^iloj^ihli^d -UN ' 



^ 3/ S SI 

itipoTS J T e 1 t 



I\°_i_i_i7 



e L I L B 



I 2Y 



V V 2 
•a ^ 5 

^ ^ on 






19 
Oi 

a 



3] 



^^ 



S 



__Jlfl. 



■er^ 



s 



5 



IP 




lillLU 



D 



\0_ 



3 



^ 



-I ^ !9 



in" 










-^ 



u. 



1 



21 ^r;s'*- 



-J 11 






1^ 



Z 3^ 



2 3^ 5 |j|~f T? 
JTS 1 1 ° I ; 5 INPUTS 2 
I A, 6 2 



08M 



I 



STTL. 






'a £ 



07 M 



STTL. 
2Y 



g| C 



i«) 



m 2 
1 t- S o 
~ O 



r t 



.9 



S %i% §IS il^ il^^ IS il^ 



2ia5» 






»$« 5!i$ ^C Ci^iS CJ^C 












■^ERKIN ELMER 

^.■imnL:!';t Sy^tem^ D".'^'On 



>9 -8 






i?hl ST si at'^hj iJlglrUl!!! 



\0 I 2 



3/S S I S 

I 



S 

[0 



in 






? 



I 2 3/ 



B 2 



/9-II6 

STTL 



2Y 






5 



55 I 



va_i 



da ^gj^dsKsl J !jg 



I /» 

OiSM 



3/ 



S 2 



STTi- 
2Y 



SCALE - 



»■ WILLIAMS 



REVISIONS 



a-JlrSo 



TITLE SCHEMATIC 
CPU-C 
PROCESSOR MOK 
BITS O- 15 



'03<»?.:^ 



35-7i9 00% ^T —?5 



'ERKIN EI_MER 



System-i 0<- 
1 N J 07757 






o 

5 



If) (0 



^9 >9 



If 



ID 

3t 



INPiJT 1 



2 V f I I ? 



!5bi? 



lel li 



V 



a 



lY 



i9-n<o 

STTL 

I 



1^ 5 INPUTS 



ar 



o7 



o9 







< 



5 ^ 



>9 ^9 









h S 
>3 >3 



«n 

m 



I" 

in in 
Q 
S 



>fe|<S|a<>|Q3|oiAi< ^^1'^ 
s p ■ e 3x S jii i 



i 



kI lal 



iNr 



£-5/- 



STTl. 



a3< 



oi 



is-. 



tffl 



03 



04 



02 



07 



Of 



08 



J 



06 



0& 



OS 



s 



\o I e 



J3_ 



E 



oa 



iSJiiol II 



ia|i 



r a' ■ S INPUT e 



STTU 



oz< 



07 



/3 



<>9 



09 



M 



/2 



06 OS pal 03 



\2 



g: 



i^ 



tn-T^ 



n isia 



5: 5 



i9-nu= i>//< 

STTL. 



07 



/7 



/J- 



trt 



/a 



lb 



V 



REVISIONS 



/5 



/9-233 



M 




■^ 


V 


V 










C 


«V> 


c- 


"») 


5' 


") 


it 


0) 


-o 




^ 

«■ 




1 


«D 

i 




V 


V 




Q 


<^ 


.^ 


IT 


2> 


t^i 







B 


A 


DATA Mu^t 


o 


o 


EMO 


o 


1 


OMS 


I 


o 


MKT FAULT 


1 


1 


ssus 



V 



V 







V 


$ 


"i 


3: 


* 


5' 


^ 


•W 


^ 


*' 


s 


■*)" 


h 





K 





<w 





•M 


S3 


«V) 





.1 LUbfcUiJR USED ( UP 
f XtTPT ASSffCIFU; 



■^" 



A. WILLIAMS 



TITLE CPU-C 

S - 1 1- g<:^ pRocesioR mdb sits 



'»" O 3 *? 7 a 



' 35 -769 DOS 18 —25 



V H 



PERKIIM ELMER 

Computer Syftti^'n. T , .inr 
Oceanpori N J 07757 




REVISIONS 



PIW IIM03 AT ACp was 



|lO-gS-8Q|R 



9A4 PSELl 
yp; MATEMI 

SB3-5i5I2__ 



IS-Bfc-! 



9,^ a FMATCVy » 



9M3 F'fN^ftT'cri 



ISR3 



05 



<ia^-i 



i' 


5J 


-J 


OJ 


ivl 


N 


s 


o 

n 


-1 


-\ 






-1 


■n 
■t 


V 


U)"^ 


sT 


^ 


o 




-1 








<) 


M 


r\l 


M 


_:% 


N 


i»r 


1 


T 


1 


^3 


13 





V 


i: 


^ 


5^ 




t 


* 


^ 


T 


■«- 


vT 


^^ 




«r 


^"^ 





o 





o 





w 


w 




N 




^"^ 


in 


^ 












(O 


n 


<y 


M 


i>i 


fj 


fO 



B 


A 


MO R 24/3; 

Data mux 


O 


O 


EMO 


O 


1 


Oms 


1 


o 


M*T FAULT 


1 


1 


seus 




/7/^5 



I7F^ 



I7P9 



1763 



/769 



njj 



07 



12 



UOR^II 



NC- 



MOR^Si 



MDR^SI 



MDRI0I 



MORIII 



/7S9 



I7»9 



MDRIZI 



/7//9 



MORISI 



.2L^^ 



IK 



I7F5 

1807 

\*F3 
I8E7 
t^F3 

i&et 

i%F7 
IfF'* 



k/IDR0^/ 



IS 



03 



OS 



04. 



13 



lA ENB 
IS 

ze 19-065 

3A STTL 

3B 
1A 
^6 



zr 



3Y 



4Y 



SEL 



1601 



SPA1681 



07 
IZ 



IfoD? 



SPAlB"?! 



160 



^PAiai 



SPAIll 
IfoOE 



01 



lA 
IB 
ZA 
26 



13 



ENB 



05J 



ZY 



l9-0<iS 



STTL 



3B 
4A 
'4B 



3Y 



O'^ 



07 



1604' 



SPAI2I 



09 



I604-": 



Ife04- 



SPAMI 



SPAISI 
I6D4 



09 



C CntY 
G 



08C 

i9-o<ia 

STTL 



Cn 
So 
Po 
<3i 
Pi 
Sz 

Pi 

Gs 

P3 



19 

"la' 
21 

23 

02 

01 

os' 



07 



08E 

l9-0d,7 
STTL 



03 O'^ OS 06 



19 



22 



02 



OS 



07 



13 
n 
10 

09 



15 



-NC 



oeF 

l9-0ti7 

STTL 



-NC 



13 



>> I 




suMiia I 



SUM09I 



SUMI^I 



SUMIII 



ZZCi 

zacs 



1867- 

I4F4^- 

I8&7 

I'tFS 

iaH7 ■ 

I4F5 

IBH7 

l-*FS 



PA 201 



PA 21 1 



MDR22I 



MD(?23I 



PA2 3I 



SUMIZI 



SUMI3I 



5UMI1I 



SUMISI 



Z2C7 
Z2C8 
22C9 



t^e7 

/4F&- 

I^F<B 

I^F7 

I9&7- 
I4F7 



MDR25I 



PA2SI 



M0R2<1I 



PA26I 



MDR27I 



PA27I 



250/ 

z3oe 

S3D3 
a3P4 



1967 

I4F8 

i'ie>7 

/4F8 

l<iH7 

I4F8 

I9M7 

I4^F9 



12 



09 



CCntX 
■OCn■^y 



<:cr..z. 



Cn 

So 
Po 

Si 

' 07C ^' 
19-048 6l 
STTL p^ 



05 



oc;. J 



18 



21 
20 
23 
22 
02 
01 

"oa 



07E 

l9-0<i7 

STTL 



03 04 OS 04 



19 
IS 
21 
20 
23 
22 

02 

01 

08 



07 

C 



14 



09 



15 



07F 
19-067 
STTL 



03 04 OS 06 



PA 231 


18 


MDR29I 


21 


PA29I 


20 


M0R3OI 


23 


PA 301 


22 


M0R3II 


02 


PA 3 II 


1 



08 



13 



09 




7J 
19-067 

STTL 



13 



REVISIONS 



SUM2^l 



SUM2II 



SUM22! 



SUM23I 



23P5 
23D& 
23D7 
Z3D8 



SUM2<51 



SUM25I 



23HI 
23He 
23 H3 
Z3H^ 



SUM29I 



5UM301 



SUM3II 



esHS 

a3H7 

?3H8 



NOTES 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXXt.005 .X+.03 
.XX +.02 ANGLES tl" 



NAME 



e. JOHNSON 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



1-3-79 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFOPMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 
CPU-C 

MDR SUMMER AND EXTEND SISN LOGIC 



TASK 0397c; 



DWG 3S-7&'? 
I 



DOS 



20-Z5 



n3.s.>!^^iBm l^d 



9KI 



I7F5 




MDsaiiJK^ 



MDS<2>I* 



MDS*t'^ 



IfcFI 



li^CI 



k:.!^! 



_K(D5®3^,4,H, 



MD3*4<^ 



t«>HI 






MDS«)7* 



t6JI 



2,3,5 ^LHWRT^_02^ 



FMWcyi 10 



'^ 



I7F9 

nF<? 

1769 
17S9 

I7S9 
I7H9 
ITH9 
17 J9 



MPI^$8I 



lvlPR«9l 



MDRl*l 



MPKlll 



o4 



o&> 



06 



MDRIZ.I 



MPRI3I 



15 



MDR14I 



NiDRISI 



O&R 
l9-il7 



JA 



<S 



K& 



K& 



K^p 



K7 



K7 



MDRa4l 



MDR^S; 



04 



MDRS^I 



KlDRa7i 



MDR28I 



MDRg?! 



K7 >^DR3'^I 



K7 



MDR3II 



08 



17 



15 



OSR 
19-^7 



JS 



MDSiga<^ 



l&KI 



_M££22£_i6Ki 



J!l£il»iLrfcKi 



03 

05 
07 

09 



NOTES 



-M2£M_ifcu 



MDSIZ^ 



ItU 



-!^HllM,tMi 



M0SI4^ 



I6MI 



_M251S£. ifcMI 



^ 



AS, I8D7 MfiRi&L 



MDRI7I 



A6,I6e7 

A<i,(8E7 -»J££IiL 



04 



04> 



te,ISF7 MDSm. 



Ai 



A7,I8S7 ''<P'^^»' 



A7,,8<i7 mB2dL 



A7/I8H7 MORZ-^-l 



At;i8M7 



MDR23I 




F5 I9BT '»'DRa4i oe 



F6,I9F7 l^O'^^S'... 



B6,I9F7 MP'^^'^'I 



F6,I9(37 MDR^II 



oa 



15 



13 



04R 

i9-ai7 



M 



16 



14 



la 



03 



05 



07 



09 



o4 



Ob 



oa 



1^ 



F7,l9C-,7 "^PR^S' !I 



F7,l9fi.7 MDRiii LI 



MDg30l 



13 



F7, I9H7 

F7,I?M7 JdEMU Li 



03R 

\9-zn 



M 



\& 



li. 



14 



IS 



Q3 



09 



MD5I6^ 



I&F6 



-H^^ICSfc 



-Me5i2^i&^& 



MDSl9ji 



MDSE<i«i 



MDsei0 



MDS2Z0 



MDS23i^ 



I6M& 



I&U6 



liiHle 



l<iO<o 



l6J<b 



MDS24^ 






-M£iI^16L6 



MDS£7<^ ,^„, ^^ 



-J^SiS^M,,,^ 



MDS29^ 



I6M£> 



MDS3<i0 



I6M6 



J^2^11A,au>c 



REVISIONS 
1 r 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl«' 



NAME 



E 



.WILLIAMS 



TITLE 



OES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



Z-I9-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N. J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 

QSRRca^yuoit. jiueu£4UQi4xi£ AH^aeaaiicm i 



^i-<jiyc. i r-i. 



< l_ilOCLi^i^, 



TITLE SCHEMATIC 
CPU-C 
MDS DRIVERS 



TASK 0397(i, 



DWG 35-7i9 



D06 



T 



SHT 

Z.\ -25 




REVISIONS 



UNLESS OTHERWISE SPECIFIED 



SCALE. 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.JJXXi.OOS .X + .03 
.XX +.02 ANGLES tl.** 



NAME 



I A WILLIAMS 



TITLE 



OES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



&-7-80 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFOIiMATION DISCLOSED HEREIN iS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE SCHEMATIC 

CPU-C 

B-BUS DRIVERS 
BIT5 <f>^-\5 



TASK 39 76 



0W6_35-7c»f 

I 



DO& 



SHT 




J G 



^e;--ikin elml-r 



J M 



J N 



£,aC/4>/ 



STB 


s 


f> 


'^mux 


O 


a 


o 


toe 


o 


o 


1 


/voje 


o 


J 


o 


/n/ije 


o 


/ 


/ 


sc/n 


; 


X 


X 


-vz 



/^y-/> ^'°^^ 



---^^ 



CXi 



^ 



/^6-/> ^^^^ ^ 



^^^-/) ^^^^^ ^^ 



^^7-/>^2S^ 



i TO 3 >'S "i^—AK. 




^maa^ 




<jt.a-6 



-^z.z8-fi 



REVISIONS 



</d7-5!i 



<2a7-jzi 



^l^i>-^ 



^^2^£e6-^ 



•■JK? 












<^ILS-^ 



Z.ZS-^ 



t" 



SCALE- »"" 



L,. :;r P 



TITLE CPU-C 

Bir5ib-j; 



"03V7(i 



r 3 5 - ytt. 9 Doa 1 2S—t5 ^ 



J. 



_d. 



J. 



X 



•XTS 



0001 



ACTK08(fi 



0002 



0003 



0004 



OOOS 



0006 



0007 



000* 



MNEMONIC 



ACTRpf'^ 



AC7R\<i0 



ACTR] 19 



ACTRl2(i5 



ACTgJg^ 



ACTRI4<? 



ACTI?I5«!> 



0009 APAipat 

0010 APA«>9/ 



0011 



0012 



0013 



APA 121 



OOH 



0015 



OOIS 



0017 



0018 



0019 



0020 



0021 



0022 



0023 



0024 



APAI»I 



APAin 



APAI3I 



APAI4I 



APAISI 



ACSO 



AWEO 



A(i9| 



NETS 



0063 



5 OOM 



MNEMONIC 



SH. 



BCTf?IZ<* 



b<:ti?i3<^ 



5" 0065 



5 0066 



AH 



A2I 



AlBll 



ALGiN0 



ACPI 



0025 



0026 



APEi 



0027 



002t 



0029 



0030 



0031 



0032 
0033 



0034 



0C35 



0036 



0037 



0038 



0039 



0040 



0041 



0042 



ASHRDI 



B^<pl 



B<»n 



BfZ-i 



0067 



0068 



0069 



0070 



0071 



0072 



0073 



0074 



0075 



0076 



0077 



0078 



0079 



&CT/?/^ 



BCTSili. 



QPA00I 



BRAZIL 



BPAI^I 



BPA III 



BPAIZI 



BPA 131 



BPA 14 1 



BPA^SI 



BKf^ai 



0126 



et?Fi^'il 



BFF\<pl 



B/?FI 1 



BPFI ai 



0080 



0081 



0082 



0083 



0084 



15 



0085 



0086 



22 



22 



22 



B03I 



22 



8041 



22 



B«t5l 



22 



B^fel 



22 



807 1 



22 



B^ei 



Z2 



B;»9I 



22 



S>(iH 



Z2 



B\ n 



6121 



BISI 



Bl^l 



BiSI 



0043 



0044 



0045 



0046 



0047 



0049 



0050 



0051 



0052 



0053 



0054 



0055 



0056 



0057 



0058 



B\bl 



JI7I 



eisi 



Bl9l 



BZ<^I 



22 



0087 



OOM 



0089 



0090 



0091 



0092 



0093 



0094 



0095 



0096 



0097 



0098 



0099 



0100 



SSPC I 3 ( 



Bf?F 14-1 



BRF ISI 



Bf?Fl6( 



Bf?FI7l 



BRFIBI 



BPFI9I 



BgFgi»l 



BFF2M 



BPEo 



BWEO 



5CSO 



NETS 



MMESUQHtC ISH 



0125 



ESLFl 



EMATZ?I 



0(27 



eMAT30l 



0128 



0129 



0130 



0131 



0132 



0133 



0134 



0135 



0136 



NETS 



EM AT 3l\ 



EIMAf?0 



ejMARI 



£*.B0 



eWM/IAO 



f PA 03 1 



fFAdi'ii 



FPAlit 



rPA III 



0137 



0138 



\o 



BCPI 



BSCLR<? 



BSCLff^ 



BAi;»l 



BAH 



BAZI 



C/^MAO 



22 



ZZ 



0101 



CLSTAO 



22 0103 



22 



23 



0105 



23 



0106 



23 



23 



23 



62'» 



23 



B2Z( 



^3 



S23I 



23 



6241 



23 



B25I 



23 



B26! 



B27I 



ezSt 



ez'^i 



B3i!Sl 



B3II 



0059 



0060 



0061 



0062 



BCTR^ 



BCTR0^> 



BCT(?l0g 



BCTRlIf^ 



23 



23 



23 



23 



0102 



0104 



0107 



0108 



0109 



Olio 



Dili 



0112 



0113 



0114 



Oils 



0116 



CLKl 



CLKIC 



CLK^ 



CWRo 



Dsr op^ 



DiRp 



pCtKI 



Dlf?l 



DISSTIfl 



DISSTi«< 



DUAO 



DIRIO 



0139 



0140 



OKI 



0142 



0143 



0144 



0145 



0146 



0147 



0148 



0149 



0150 



FPflUI 



fPA I3( 



FPA 141 



)9 



19 



19 



19 



IS 



IS 



IS 



15 



IS 



IS 



IS 



mmEMONic 



0187 



ima\\6 



0188 



tmAizd 



0189 



0190 
0191 



0192 



0193 



0194 



0195 



0196 



0197 



0198 



0199 



CROSS REFERENCE NET #. MNEMONIC . SHEET# 
ISH Nets' ... . . 



LM/I /3i> 



LM/1 t4p- 



LMAJS£ 



LM/}lhp 



LtAAI70 



LMA \9<f 



LMi^lf^ 



U^AZifiP 



IM/I ZIfi 



IMAZZif 



LMAtjp 



0200 



FPA 151 



FPA Id I 



FPA 17 1 



FPA 181 



FPA 19 1 



FPAZ^I 



FPAZII 



FP/IZZI 



FPA Z 31 



FPA 241 



015! 



0152 



0153 



FPAZSI 



IS 



0202 



14 



14 



|4 



14 



14 



)# 



14 



14- 



FPAZbK 



FPAZII 



FPAZSI 



0154 



0155 



0156 



FP/t 3 1 1 



0157 



* 



DEXBO 



DISAI 



OISBI 



DlSEXT<ii 



PCXT<2> 



0119 



0120 



0121 



0122 



0123 



012-1 



DEXTI 



DPD I 



EPSTDI 



ESSTP^ 



EMMA/I^ 



EALl 



F-iiwe^ 



0158 



FAiNCRI 



0159 



0160 



0161 



0162 



0163 



0164 



0165 



0166 



0167 



FPA 29 1 



FPAZtJI 



FAIfJCRip 



FAlticeiA 



FBIflCKif 



FBIr^Cgl 



FBIMCP^W 



FBlMCf?IA 



I*- 



I* 



0201 



0203 



0204 



0205 



0206 



0207 



0208 



0209 



LMAZ4^ 



IZ. 



12. 



IZ 



IZ 



\Z 



IZ 



12 



12 



12. 



IZ 



LwiAZS^ 



IMA Zb^ 



LMAZ7if 



LMAZS^ 



LmAZ^^ 



MA3fi* 



LMA3I<# 



LOCt^ei 



0210 



0211 



0212 



0213 



0214 



14 



l4 



1± 



F5H/«EDI 



FstWgPdi 



FPIfE^ 1 



0168 



0169 



0170 



0171 



0172 



0173 



a 0174 



19 0175 



19 



22 



22 



22 



15 



BNPPAO 



0176 



0177 



0178 



0179 



0180 



0181 



0182 



0183 



FWIATCrl 



FSCilfl 



FSClKl^t 



FOOA0 



FNCeo 



rPACLKI 



(^MA 25/ 



qMAZbi 



MA 271 



(jMAZSI 



ggTSSTE/ 



serssT££ 



<;exti 



H/)LXO 



I LOCO 



JMlViO 



0184 



0185 



0186 



iMAtiai^ 



0215 



0216 



0217 



0218 



0219 



0220 



0221 



0222 



LOC^9l 



lOCKpl 



LOCIII 



LOC I t I 
L0CI3I 



LOi:i4( 



LoC\S I 



LoClbl 



12 



(2. 



12. 



NETS 






0249 



M/li? 141 



0250 



(H/1(f ISP 



0251 



0252 



0253 



0254 



0255 



0256 



0257 



0258 



0259 



0260 



0261 



lvlAI^\<o\ 



M/U^ni 



M/)/f / 3 1 



MA^I9I 



MASZil 



MAPZII 



MA^ZZt 



MAI?23 1 



MAIfz4t 



t/lAPZSI 



IS 



15 



IS 



15 



M/)*26/ 



0262 



0263 



IZ 



12 



12 



IZ 



12 



LOCI7I 



LOCI8I 



LOC (91 



LoCZ*l 



LOCZll 



0223 



0224 



0225 



0226 



0227 



0228 



0229 



0230 



0231 



IS 



IS 



10 



22 



LM/i^?^ 



iMAI^ 



12 



0232 



0233 



0234 



0235 



0236 



0237 



0238 



LOC 22 I 



LOC Z 31 



LOC24f 



LOC 25/ 



Loca.fai 



LOC27I 



LOC 231 



LOC 29 ' 



LOC 3^1 



iP^rpcKp 



0264 



0265 



0266 



0267 



0268 



0269 



0270 



0271 



Mflli'^7l 



WlAlfZSI 



MARZ9I 



MAfii^i 



MAK3II 



\M>R4T* 



MP<?^8^ 



MP/?^9^ 



fAoei<><^ 



MNEMONIC 



0311 



MV5 0-i^ 



0312 



0313 



0314 



0315 



0316 
0317 



0318 



0319 



0320 



0321 



0322 



0323 



0324 



MDS '^Si 



ylDSpKcfi 



MPS /yizf 



MDiji^li 



mDs p^fi 



MDS Ipf 



MPS 110 



MP^ \Z0 



MPS I3<f 



MDS 140? 



MDS IS"^ 



|6> 



0374 



(6 



(fc 



!<. 



Ifa 



MDS Ifcrf 



16 



0325 



15 



15 



li> 



/6 



Mpe 1 1 ^ 



0272 



MPflZO* 



0273 



ivipg|3i^ 



0274 



0275 



MPg^^ I 



0276 



0277 



0278 



0279 



0280 



0281 



0283 



LPSTPI 



LPSTPjfl 



t-LOCI 



IWIASO 



LlJIPRO 



LSSTQO 



LSSTPgKj* 



0239 L^l 



0240 



0241 



0242 



0243 



Mm<i>SI 



0244 



0245 



0246 



0247 



0249 



LU 



LHWfTO 



LtVlpro 



lvi^W9l 



21 



23 



0282 



MDg|4ii' 



lb 



MPgi»H 



MP/?{*Zl 



MPK^it 



MPPq/ll 



MDIipSI 



MD^(^bl 



^DRlplI 



hAOH^BI 



0284 



0285 



0286 



0287 



0288 



0289 



0290 



0291 



MDfflil 



0292 



0293 



0294 



0295 



0296 



0297 



0298 



0299 



0300 



8 



MAHIil 



MAR III 



Mi1^>2l 



MAKIil 



15 



15 



0301 



0302 



MDP^ 



nioei0i 



MDH III 



MD/?|2I 



MP^I3I 



MPPI4I 



MORI SI 



0326 



0327 



0328 



0329 



033O 



0331 



0332 



0333 



0334 



0335 



0336 



MPs I7ii' 



MPS [8p 



MPS 1^0 



MDS Z^^ 



MDS Z\^ 



MDS 2£j!< 



MDS>23^ 



Mds24<! 



moszsi^ 



MDSZ<i=^ 



tAOSZJ^ 



MDiZS^ 



MDS Z9«( 



17 



17 



n 



n 



n 



n 



n 



n 



II 



n 



a 



n 



17 



17 



n 



0337 



0338 



0339 



0340 



0341 



0342 



0343 



0344 



0345 



0346 



0347 



0348 



0349 



0350 



035! 



la 



WPS ni 



MDRISI 



I& 



MDRI9I 



wmzii 



tAORZII 



hAOiZZI 



fA0eZ3± 



WI0SZ4I 



MDRZSI 



MDez& I 



MD/?27I 



0303 MoKZSt 



0304 



0305 



0306 



0307 



0309 



0309 



0310 



M0#29l 



Moesfii 



MPgBli 



MOScgifi^ 



M DS^I<6 



MPSpZ* 



0353 



(8 



0356 



15 



1-3 



18 



19 



19 



19 



|9 



19 



19 



l(» 



I& 



It, 



MPS 03^ 



0352 



/v!PS3^ 



lb 



lb 



MIEMONIC 



0373 



MP/I III 



0375 



0376 



0377 



0378 



0379 



0380 



038 



0382 



MPi^li^l 



MsTOPp 



MARSTP^ 



MCLIfiA 



M^TSToP^ 



M/)Te^Jj^ 



M/ITElJI 



MF/IULT9' 



VI/n'FLT<^ 



0383 



0384 



0385 



0366 



0387 



0388 



Ifc 



;fc 



lb 



0393 



Ifo 



IC> 



Ifc 



Ifo 



MPS 31 i 



MDSfi(il 



MPS 1 1 



MDSC2IZI 



MDS(if3l 



MDS*4I 



fADi^Sl 



MPS^fel 



MPS(»7/ 



MOifSI 



M0i^9l 



IADSI0I 



MOS I II 



MPS 121 



MPSIgl 



MPS 141 



0354 



0355 



MDS (7/ 



0357 



0358 



0359 



0360 



0361 



0362 



0363 



0364 



0365 



0366 



0367 



0368 



0369 



0370 



0371 



037Z 



MPS I5l 



lb 



lb 



lb 



0389 



0390 



0391 



0392 



MATO 



tAiSCo 



MOHSAI 



MDSBIA 



MDHCKO 



NETS 



15 



// 



17 



17 



MNEMONIC 



043$ 



0436 



0437 



0438 



PP/1 (»3 I 



0439 



0440 



0441 



0442 



0443 



0444 



0445 



Pseco 



FRCSI 



PFAOLJgi 



RPj«i^9l 



PPA l»^l 



RPA\U 



^D-ipa 



RDpifl 



eppfii 



13 



0446 



0447 



0448 



PD92-9' 



HD43I 



PDIZI 



0449 



MDLCKO 



MflTFLTI 



M FAULT I 



MPLSAl 



MP5 81B 



MPS80 



0395 



tAEhASA(^ 



0396 



0397 



0398 



0399 



0400 



040! 



0402 



0403 



0404 



lb 



0405 



lb 



lb 



0407 



lb 



lb 



lb 



lb 



l(b 



Ik 



lb 



MPSIhl 



MDS I3l 



MPS 19/ 



MDSZ^I 



hflOiZn 



MPSZZI 



MPS 231 



MPS 241 



MDS ZSI 



MPS 261 



MPS27/ 
MPS 28/ 



MPS 29 1 



MDS ip I 



MPS 311 



MPA^S/ 
t\A?fi^il 



lb 



lb 



lb 



lb 



lb 



lb 



lb 



lb 



0406 



MSELBI 



MEMSB^ 



MDifEo 



?f\^3i 



Pfl09al 



PA l«(«i 



pfl US' 



IS 



IS 



PA 12^ 



PAlSf 



PA 14?! 



pfllS^ 



PA?I8I 



0408 



0409 



0410 



0411 



PA't>'i\ 



?A \'f\ 



PA III 



PAJAI 



0412 



0413 



0414 



0415 



0416 



0417 



0418 



0419 



0420 



0421 



0422 



0423 



0424 



0425 



PA 131 



PA 141 



PAI51 



PA lb I 



?A\1I 



PfilBl 



PA 191 



PA Ziz>l 



PA 211 



0450 



0451 



fiozs I 



0452 



0453 



0464 



0455 



0456 



0457 



0458 



0459 
0460 



0462 



0463 



(?DIJf 



PPI4/ 



RD\bl 



f?D2bl 



(fP27) 



l?D27/A 



NETS 



0497 



0498 



MNEMONIC 



SH 



5^il A 



0499 



0500 



OSOI 



0502 



0503 



0504 



0505 



OSOS 



0507 



0508 



0509 



2.3 



22 



ZZ 



RPISli 



R0Z4f 



S^<^/ 



Sjiill 



%<;>zi 



sgiSi 



S^4l 



S;^Sl 



0464 



0465 



0466 



PAIZI 



PA 231 



PA 241 



PAZ.SI 



PA 24,1 



PAZ7I 



0426 



0427 



0428 



lb 



lb 



10 



0429 



0430 



0431 



0432 



0433 



0434 



PA2gl 



PA Ztt 



Pfi 3^1 



PA 311 



PS EL I 



PStVI(i>l 



Ps»Vlll 



PMEMI 



PS VV Z 1 1 



■i^bl 



■ifll 



S^Bl 



0467 



0468 



0469 



0470 



0471 



0472 



0473 



0474 



0475 



0476 



0477 



0478 



0479 



0480 



0481 



0482 



0433 



0484 



0485 



0486 



S^9I 



■ilii 



Sill 



z3 



22 



0510 



0511 



Sil'41 A 



13 



S^S"! A 



S^fal A 



■ifll A 



%^3i A 



S09I A 



51*1 A 



Sill A 



SIZIA 



sia/A 



SI IIA 



3lSlA 



SIfel A 



0513 



0514 



0515 



0517 



0518 



l3 0619 



IS 0520 



13 0521 



13 



13 



13 



13 



13 



13 



13 



Sl2l 



13 



SI3I 



5141 



SI 51 



SIbl 



517/ 



S/8/ 



Sl?l 



S2^/ 



SZII 



SZ^I 



SZ.4I 



SZSI 



S2CI 



S27I 



5Z31 



0487 



0488 



0489 



0490 



0491 



0492 



0493 



0494 



0495 



0496 



St9l 



S3pl 



iSII 



13 



li 



13 



15 



13 



0522 



0523 



0524 



0525 



0526 



0527 



SI7I A 



■SISI A 



a 



13 



NETS MNEMONIC 



0559 



0560 



SH 



STD ifll 



0561 



■5TP 311 



NETS 



0621 



0562 



0563 



0564 



0565 



0566 



0567 



0568 



0569 



0570 



0571 



0572 



0573 



13 



5(?/ A 



iZ^I A 



SZII A 



SZ2I A 



■SZil A 



5241 A 



5iS-| A 



szt lA 



szaiA 



sz-^iA 



S3)<l A 



551/ A 



SCLt^l 



0528 



0529 



0530 



sccggic 



SCL</ 



SHCLK^ 



\i 



i3 



1^ 



0574 



Si-'Me 



^oMj^»l 



^jM 101 



Som ill 



SUM 131 



.Sjm/s"/ 



SoM Ifal 



SOMI7/ 



SJM IS'I 



SOM /? f 



S'iUlt^l 



SD|H2// 



50M 22/ 



Sum Zi I 



0575 



0576 



0577 



0578 



0579 



0580 



0582 



0583 



0584 
0585 



0586 



0587 



0588 



SJM1.4f 



0622 



MNEMONIC 



0623 



0624 



0625 



0626 



0627 



0628 



SH 



z^AlS 



9M3 



2S-5/^ 



idAuL 



Zifllp 



Ztflii 



leAii 



0629 



OC30 



0631 



l3A<f4- 



i^e>^3 



ZSBp 



ZZBIp 



0683 



0Ct4 



06«$ 



06 •« 



0687 



0688 



0689 



0690 



2. 0691 



2. 0692 



0632 



0633 



0634 



0635 



0637 



SJIIA25'/ 



Survl 2b I 



SoM Z7I 



0638 



SUM 23 I 



SoM 291 



SO!^ Ml 



SUM ill 



OMA/^I 



uMARo 



jMpRo 



W^TKO 



X.PPA 



0590 



SHARgPI 



0531 



0532 



0533 



0534 



0535 



0536 



0537 



0538 



0539 



0540 



0541 



13 



0542 



13 



0544 



/3 



/3 



13 



13 



SlFj^i 



slph 
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BE DISCLOSED OR USED FOR ANY OTHER PUR 
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CORPORATION DUPLICATION OF ANY PORTION 
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REVISIONS 



RElLEA^ED FOR Pf^ODUCtlON 

tAFG.EHG.Cy^ot^^ DATE 4(k^ 




UStD ON MWMU(k.L 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXX ±.005 .X+.03 
.XX +.02 ANGLES ±1" 
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R.CERO 



E. MARCH 
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R. BARKER 
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DATE 
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PERKIN-ELMER 
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Oceanport. N.J. 07757 



NFORMATION DISCLOSED HEREIN iS Trit PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 

OF THIS DATA SHALL INCLUDF THIS LEGEND 
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OWG 36-734 MOI 


D03 


! \ 1 


1 


c 




3S '^^ 

3/ /^/«V« 
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RESISTORS 


CAP. 
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mz 


/?/; 
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R-S 
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u-w 
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NO 
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NO 
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i REVISED P£K HO^ CDPPCK 



I -" I 



I ■>? 



c.i-ir\ii'^-C.i_(Vic.H 



Computer Systems Division 
Oc«»iipoit.N,J.0775? 



^^^^^14623 lwJb-g7-gi 1?;^ 



FOR Ro* sec fl^y'ocB 

V/<RIATIiSNS «" TABLE 
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LEASED FOR PRODUCTION 
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**%" 



COMPUTER SVSTEMbDIVIRiL . A.-.i; ^ ;i^lt ■!,-7 

oc oisr.i osEDOfi Listen fur a ;■. rint^ ""h 

msr^f KL-EPT AS3PECIFIl:U B^ tni^'; (APT o,( 
TATEN THE REClPfENT AND THt PtPON FLMf-.* 
CORPOFATtOh, DUPLtCAriONOt^ ANY POHiiO"* 

OF THIS DATA SHAl , -.C,„ji!L IH:Sl..- :th^ 
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SEE NOTE I 



-MOUNT SWITCH AS, , 
SHOWN IN DETAIL A 
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%J <U 'U 'U '^^,5^', 

,-,^tf^ ,j^A^ S^f^V^ ^9MO^ %«• ^^O^ I— J 1=1 1=1 1=1 1 -, 



-fttl- 




DETAIL A 



18,19 

LI-4 TURNED TO SHOW HOOKUP TO RI-4 




REE 



22 

APPLY TUBING OVER 

BARE COMPONENT LEADS 




-FLAT SDE OR COLORED DOT 
DENOTED CATHODE (PIN 2) TVR 



RLBBER STAMP PART NO. 
AND APPROPRIATE REV 
LEVEL LOCATED APPROX. 
AS SHOWN 






XXy 0^1-60 



NOTES 



I. 



TURN SWITCH (SI) TO CENTER POSITION % ORIENT AS SHOWN. 
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23 
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24 
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25 
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26 
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27 


Ll-I 
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28 


L2-I 


R2-A 




4.0 


29 


L3-I 


R3-A 




4.0 


30 


L4-1 


R4-A 




4.0 


u-..JJU=.U^^ 


l5fc*.,u«.„.™Ui-o 1 



PART OF 

)- 17-568 
ITEM I 



^tt24 GA.,WHT 

STRIP. 25 EACH END 

*TCM -4.. 



32 j 3-.-<L 


='-' 


1 "•'' 


33 S1-5W 


S2-2 


1 4.0 


34 SI- 2 


SI-3 


i .5 
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T 



T 
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PRE 

PRODUCTION 

APPROVAL 



I NIT DATE 



PROD/2ili2___aIaM- 



4&/'j I ^ Xs-es-s/ ^a/ 



ty.^ p' 



RELEASED FOR PRODUCTION 

MFG.ENG._i# DATE ■""'<> ^i 



Ef.r£NS,ive CHANS es ro wj^/a/s taslc, 
Fc/? PREVIOUS PEv LCVEL s£e SOl Mie.£o- 
riLM, 



K/f I 



^ 



rzi 



I e 1 3-zi,-sz I eot. 



a5EPWM>A/vmL <^7-o^^ 


4 
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UNLESS OTHERWISE SPECIFIED 




SCALE: 


TOLERANCE: 

.XXX ±.005 .Xt.03 
.XX +.02 ANGLES tl" 


6 


DIMENSIONS ARE IN 
INCHES 


NAME 


TITLE 


DATE 




1 J, TAMUL 


DES/dft 


|-6-8i 




R, CERO 


SUPV 


1/5 81 






CHK 




7 


D, F06GIA 


ENG 


y/5-81 




P, ABITANTE 


MGR 


'j /J 81 




R. BARKER 


OC 


"i/SSl 


- 


PERKIN ELMER 
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"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
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3KJBa«.a 



TITLE 

ASSEMBLV- CONTROL PANEL 
CABINET 



TASK 03I7S 



DWG 09-140 i^oz 



-mr 



T 



SHT 



-EXPANSION CABINET (REF.:i 
02-754F0I , I/O , DOMESTIC 
02-754F02 , l/O , INTERNATIONAL 



n- 

IH- 



1 

V~T:rjrL-]" 



■ -L-DX XL- -^V I I I r 



35 



III 'i'4-' I I I I I 



I II I | - 



3 



DISC EXPANSION 
CABINET 



CPU CABINET 

(FRONT VIEW) 



PREFERRED LOCATION FOR 
I/O EXPANSION 
CABINET 




WHEN BOLTING CABINETS TOGETHER; 
REMOVE APPROPRIATE HOLE PLUGS 
AND SIDE SKINS. 
BOLT TOGETHER with: 

1 EA,5/I6-IBX3/4"HEX HEAD BOLT, 16-4 IOFO I 

2 EA/5/16 EXTERNAL TOOTH LOCKWASHER, I6-380F05 
I EA , 5/ 16-18 HEX NUX I6-058F05 



StCXiQJSi kzk 



REVISIONS 



J- 



PRE 

PRODUCTION 

APPROVAL 



X 



INIT DATE 
DEV ^„S,^S:@i 



PROD^MMHIiilll 



=6= 

EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROO MICROFILM COPV, 
REVISED SHT, 2 



JT \i/jfi- \48i,8 I g \/o-ii'-e/ IROT 



REVISED SHTS. 2^3 

JT \C^ I 4913 I R |l2-~3-8l |R02 k 



RELEASED FOR PRODUCTION 

MFG.ENG. '^ff^ DATE'^i'^f^^'^ 



USED IN MANUAL: 47-022 
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UNLESS OTHERWISE SPECIFIED 




SCALE: l^ 


TOLERANCE: ' 

. XXX i. 005 .X+.03 
.XX +.02 ANGLES t|0 
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INCHES 
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TITLE 


DATE 
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DES/DpT 


6-8-81 




R CERO 


SUPV 


12-8-81 






CHK 




7 


R DENGEL 


ENG 


12-8-81 




P ABITANTE 


MGR 


12-8-81 




R BARKER 
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ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
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POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
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NOTES 



SHEET NO. 



02 



REV. LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 



OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



INFORMATION DWG. 
T/O EXPANSION CABINET 
MOD 3210 , 208V 



TASK 03175 
DW6 02-7.S4R0r 



J2£ 



SHT 

1-3 



A I B I C 



J I K 



CABLE FAN- 

POWEB 
I7-60S(REF.1 
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D 



UNI POINT GROUND STRAP 
I7-58SF02 (BEF.) 
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AC 6N0 




Pi3 




REVISIONS 



T 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROI MICROFILM COPY. 



.IT 1/1^14913 I R II2-5-8I toix' 



■I/O CHASSIS, FOR 

TYR CABLE AND 
TERMINATOR C0NFI6URATONS 
SEE SHT, 3 



INTERFACE CABLE , PS, 
(EXPANSION) I7-S86(BEF.) 



I/O EXPANSION 




■jt — I I II I 




CABLE, SIGNAL 
I7-S9I (REF.1 
FOR CPU CHASSIS 
WITH DFU CAPABILITY. 



TO P2K 
(EXP. CAB. 



=//i 




35-8I3F01, TERMINATOR 

REPLACE WITH 3S-8I3F02, TERMINATOR 

SEE SHT. 3 



■CABLE (SIGNAL 
I7-597(REF.) 
FOR CPU CHASSIS 
WITH OUT DFU 
CAPABILITY 



PWR.EXP. MASTER , 230V 
PS. 02-743F0I 
(REF.) 
CpiCTORIALLY ^RELOCATED 
FOR CLARITY 5 



a3:=r 



CABINET 



POWER SUPPLY CABLES TO BE COILED 
WITHIN UPRIGHT CHANNEL AND SECURED 
WITH TIES. 



CPU CABINET (REF) 
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REAR VIEW 



NOTES 
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DATE 



5-13-81 
"m T- 



TITLE 



INFORNAATION DWG. 

I/O EXPANSION CABINET 
MOD 3210 , 208V 



I H O ^^ W '^ I I ^ I 

DWG 0P-754RQ? UI2l 



SHT 

2"- 3 



SINGLE CHASSIS 
I/O EXPANSION 




CM 



^ 



DOUBLE CHASSIS 
T/Q FXPANSION 



CONN 

--b— Ti I 



CONN 



CM 3 



CM 4 



iCM2 



CONN 



CONN I 



CPU 



sec 



■SEE NOTE 2 



CMI 



^ 



SEE NOTE 2 



TYPICAL I/O EXPANSION CABLE INTERFACE 



SINGLE CHASSIS 
I/O EXPANSION 



DOUBLE CHASSIS 
I/O EXPANSION 



CONN 



CONN I 



PRIVATE MUX BUS 



PRIVATE MUX 



BUS 



CONN 



CONN I 



CPU 



CMI 



.SELCH 

TDI I 

rrm selch 



"TTT 



m 



CONN 



CONN I 



PRIVATE 



MUXBU^ 



HE 



PRIVATE MUX BUS 



[Ej 



PRIVATE MUX BUS 



aEE 



PRIVATE MUX BUS 



CONN 



CONN I 



CMI 



CMI 



CPU 

SELCH C 
SELCH I- 



2] 



•12. 



SELCH 



MH 



Ti |SELC^ 



^22. 



ii^ 



CMI 



CMI 



TYPICAL 
I/O EXPANSION WITH SELCH 
PRIVATE MUX BUSSES 



TYPICAL 
I/O EXPANSION WITH SELCH 
PRIVATE MUX BUSSES 



REAR VIEWS 



TRIPLE CHASSIS 
I/O EXPANSION 



CONN 



^in 



CONN I 



CM3 



CM4 

m 



cm: 



CM4 



,cuz 



CONN 



CONN I 



CPU 



"TdT 



sec 




SEE NOTE 2 



TRIPLE CHASSIS 
I/O EXPANSION 




TYPICAL 
I/O EXPANSION WITH CPU MUX BUS AND SELCH 
PRIVATE MUX BUSSES 



NOTES 



RFF SELCHES IN CPU CABINET ARE SHOWN FOR CONFIGURATIONS WITHOUT DFU. 
UP to 3 SELCHES WE FOR CONFIGURATIONS WITH DFU. ^^^^^ ,_^, 

NOTED REPLACES irsUPPLIED WITH CPU CHASSIS. TI IS RELOCATED IN 

CHASSIS. »__-.—_-——-——— 

1 B ' C ' D I E ' F 



T2! 

lib 



DRAFTER 



DATE 



REVISIONS 
-| r 



1 1 \ 1 r 

AREAS D3,H3,M3,D8.H8 iM8, CPU 
CONN I, T2 WASTI, ADDED T2 TO 
AREA R4. ADDED NOTE 2 



■ IT 1^^14913 I R 1 12-3-81 IRQ I K^ 



TERMINATORS 



TERMINATOR 


PART NO. REE 


TI 


35-8I5F0I 


T2 


35-8I3F02 


TDI 


35-BI4F0I 


TD2 


35-8I4F02 



T = MUX BUS TERMINATOR 
TD=DMA TERMINATOR 



CABLES 



CABLE 


R^RT NO.RER 


CMI 


I7-464F04 


CM2 


I7-464F02 


CMS 


I7-I93M02 


CM4 


17-I94M02 



CM= CABLE (MUX ") 



SCC=SUB CHANNEL CONTROLLER 
SELCH = SELECTOR CHANNEL 
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MOD 3210 208V 



TASK 03175 
DWG 0^-75^ ROT 
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NUT, HEX* 1/4-20 
(6 REQ'D , 3 EACH SIDE) 



SUPPORT CHANNEL 
(14-508) 2R£0'D 



MOUNTING RAIL- 
ISEE le-SOO CI2) 
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£>i.rENSI\'E C/^ytAZ&CS TO 
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10 -32 X. 50 THD FORM SCREW 
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x; 
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c 





"10-32 >^50 FHMS 
4 REa'D 
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SUPPORT CHANNEL (REF) 




SAFETY BLOCK (2 PLCS) 
REMOVE FROM DECK AND FASTEN 
HINGE BLOCKS TO SUPPORT CHANNEL 
REPLACE WHEN DECK IS SECURED. 



THE REVISION LEVI 
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■^ ^1 1 1 


T/eANsPier o 

X'BS' 


TBAHSPIieT Z 
X'AS' 


y 


/ 

35-^52^04- 


f^ i: 


^^ 
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REVISIONS 
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1 X * 
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X 'BS' 
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X 'AS' 


J * VJ 
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sNANCCO mS 8QOBPZ 
MAS TAPeSVSl 



t^-I. 



I *HCCT 






SCREW, "l/4-20x.62 HEX HEAD 

WASHER, SPLIT LOCK *• l/4 

NUT,HEX*l/4-?0 

(6 REQ'O, 3 EACH SIDE) 



SUPPORT CHANNEL- 
(14-508) 2REQ'D 



A UPRIGHT 
(PART OF SYSTEM CABINET 09-083) 



CHASSIS 
(MAG TAPE) 



IIOUNTING RAILS 
BEE 16-500 CI2) 
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e^freAisive chan&.cs to 

SHT /, COnPLETetV RE- 



iW|V. 
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n? I j>l/ 1 4B6B I "3 1 lo-n-ei I go/ 
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(9 REQ'D) 



FORMATTER 



CHANNEL SPACER (14-589)2 REQ'D- 
ATTACH WITH 4 E«'lO-32X.bO THD 
FORM SCREWS 

CABLE SHIELD (14-633) 
ATTACH TO TOP COVER PRIOR 
TO FORMATTER INSTALLATION 



*IO-32x.50 THO FORM SCREW 
(4 REQ'D) 
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"I0-32 K-SO FHMS 
4 REQ'D 
(SUPPLIED) 

SUPPORT CHANNEL (REF) 




SAFETY BLOCK (2 PLCS) 
REMOVE FROM DECK AND FASTEN 
HINGE BLOCKS TO SUPPORT CHANNEL 
REPLACE WHEN DECK IS SECURED. 
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BRUNING 44-531 W57S 
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CfiS!.£. PATH 
C/^OT£ /) 



CAPO P'/i.£ liV/TH T/a 
aC/S 0/V BACK PAA/£^ 




-CO/vrXOLL£./i 3S-i29 
PJ.US HAi.P BD M/r M-3SS 

£/7H£fi SJD£. 



J7-403 CAaL£- 

POP.A/IATr£A. TO 

P/aST TAP£ T/RAA/SPOy^T- 




-CASi.£ 
PATH 

Crvp) 



MA& TAP£ 
TPAUSPO/ZT 

7-y/o 



PO/^MA7r£/i. 
CABLE SmCLb HAS BEEN 
OMirrcD POK CLAR/rf 
IN THIS l//£llV(S££ SHT. l) 



-/7-40 6 CABi.£ 

c.oA/rP.oLL£/i ro 
Po/i.f^Arr£/i. 



CONTROL CABL/NG 



'iNFORMATiON OiSCLOStD iiERftN IS THE PROP 
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r- o^- 74.4 c/^ 






MAG TAPE CABINET 
EXPANSION 



SEE DRAWING II-262FXX 
FOR DOOR CUTOUT OPTIONS 



SEE NOTE I 




CPU CABINET- 
SIDE SKIN 



-CHANNEL, HALF SKIN 
14-690 (.REF) 



VIEW,B-B 



II- -M I I 
I" ll h' 
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® / 
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B 
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-1 






=) 1 
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T^ 



T^ 



T 



T 



PRE 

PRODUCTION 

APPROVAL 



DEV 



INIT 



DATE 

■ze- " 



PROP /Wf/J ?:|2^/9i 



EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROO MICROFILM COPY, 
REVISED SHI 2 



JT |i>^.p. l^g^S I « \/o-i^-&i I RoT 



RELEASED FOR PRODUCTION 

MFG.ENG.^j^ DATE'^/^g'^ 



/Pf/A 



/<« 
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iiVT^ 



■5-O5-0 I /? I S--/7-S2 I /?OZ ))C 



USED IN MANUAL 47-022 



EXPANSION CABINET 

(PREFERRED LOCATION FOR DISC^ 



CPU CABINET 



FRONT VIEW 



EXPANSION CABINET 

(PREFERRED LOCATION FOR I/O") 




WHEN BOLTING CABINETS TOGETHER; REMOVE APPROPRIATE 
HOLE PLUGS AND SIDE SKINS. PLACE CPU CABINET 
SIDE SKIN PER VIEW B-B ON EXPANSION CABINET. 
BOLT TOGETHER WITH: 

1 EA, 5/16- 18X3/ 4 HEX HD.BOLT, I6-4I0F0I 

2 EA, 5/16 EXTERNAL TOOTH LOCKWASHER, 
I6-380F05 

I EA^ 5/16-18 HEX NUT, I6-05BF05 



S£CliQU:A-A 



UNLESS OTHERWISE SPECIFIED 
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NOTES 



I. STABILIZER LEGS ARE REQUIRED FOR ALL DISC EXPANSION 
56" CABINETS. SEE INSTALLATION DRAWING 16-832 
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DISC EXPANSION, 56" CABINET 
MOD 3210 
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DWG 02-76 IROT 



m 



SHT 

1-2 



CABLE DRAIN 
WIRE 



17-449 CREF.)- 
CDISCA/DI5C Bi 



NOTES 



POSITION CAbLES UNDER 
CABLE RESTRAINT. 



A) SHIELDED CABLE (IS FT.) 
17-449 (REn 
CDI5C A/OiSC B) 



&N0 CABLE (42") 
7-295 FOB (REF.1 




REVISIONS 



■ 1 1 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROO MICROFILM COPY, 



JT lif, 43(^8 " K io-/^-e/ ROI 



EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROI MICROFILM COPY. 



JAI 



^ 



i050 



4 12 Sr. ftQ2 



8) SHIELDED CABLE (is FT.) 
I7-44 8FDI (REFJ 
•CPU/DISC 8 i, CPU/DISC C 



-(A) UNSHIELDED CABLE (42*) 
I7-4IIF03M0I (REF.) 
CDISC B/DISC C) 



-DISC EXPANSION 



CABLE DRAIN 
tWIRE 



• POWER CORDS (DISC) TO BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL. 
PROVIDE SUFFICIENT SLACK TO ALLOW 
DISC PULLOUT TO FULL LENGTH OF 
SLIDES. 



■ AC DISTRIBUTION 
09-I44F0I ^DOMESTIC (REF) 
09-I44F02 INTERNATIONAL (REF1 



UNI-POINT GROUND 

CPU CABINET CREFJ 



REAR VIEW 



56 EXPANSION CABINET 
WITH DOUBLE DISC 
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(remove magnetic catch 
bracket on front of 
cabinet:* 
see note i 
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PREFERRED LOCATION FOR 
DOUBLE DISC EXPANSION 
CABINET 



CPU CABINET 
FRONT VIEW 



I/O EXPANSION 
CABINET 




WHEN BOLTING CABINETS TOGETHER,' 
REMOVE APPROPRIATE HOLE PLUGS 
AND SIDE SKINS. 
BOLT TOGETHER with: 

1 EA, 5/16-18X3/4 HEX HEAD BOLT, 16-4 lOFO I 

2 EA,5/I6 EXTERNAL TOOTH LOCKWASHER, I6-380F05 
! EA,5/I6-IB HEX NUT, I6-058F05 
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ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL IJMCU40£ IHIS iEfi£Jl«3 



INFORMATION DWG. 
DOUBLE DISC EXPANSION 
MOD 3210 , 208V 



TASK 07? 175 



SHT 
1-2 



CABLE DRAIN 
WIRE 



I7-449(REF,)- 
CDI5C A/DISC BJ 



NOTES 



I7-448TOI (REIO 
(CPU/01 SC B 4 
CPU/ DISCO 



POSITION CABLES UNDER 
CABLE RESTR6In;i. 



-(Al SHIELDED CABLE dSFT.) 
17-449 (REE) 
(DISC A/DISC B) 



II II I 



-GND. CABLE, 42' 
I7-29SF05 (RED 



CABLE DRAIN WIRE 

Ai UNSHIELDED CABLE (42*) 
17-411 FO3M0I (REF) 
(DISC a/DISC C) 




REVISIONS 



1 1 — 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROC MICROFILM COPY, 



JT li/'i'f \4fffo8 I fi- \/o-iS-9/\ RoT 



EXTENSIVE CHANCRES FOR PREVIOUS 
REV SE E ROI MICROFILM COPY 
5050 IR 14 8 82 I R02 



REV SEE 



I 



-DISC EXPANSION 



- POWER COROS (DISC) TO BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL, 
PROVIDE SUFFICIENT SLACK TO ALLOW 
DISC PULLOUT TO FULL LENGTH OF 
SLIDES, 



(B) SHIELDED 
l7-448roi 

(CPU/DISC B 
CPU/DISC C) 



CABLE (IS FT) 
(REFJ 



UNI-POINT GROUND 



CPU CABINET (REF) 



DOUBLE DISC EXmNSION 
CABINET 



REAR VIEW 



DRAFTER 



J TAMULEVICiUS 



DATE 



6-9-81 



T 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N.J. 07757 



"INFORMATION OISCLOSCO HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHAtL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
DOUBLE DISC EXPANSION 
MOD 3210 , 208V. 



TASK 03175 
DWG 0?-756 ROT 



•^ 



ML 



SHT 

2-2 



ft ■ B ' C ■ D. 



E I F 



J K 



18 
2 PLS, 

(LATCHES J 6- 673, 2 PER PANEL, 
SUPPLIED WITH SIDE SKINS AND 
REAR DOOR.) 




REVISIONS 



-r 



PRE 

PRODUCTION 

APPROVAL 



INIT 



DATE 



OEV 



RELEASED FOR W 



OOUCTION 



362.0 



0- 






m n 



\§U I mo \R Vhn-d^V'o/ \k 



HOLE PLUG,I6-672,2PER SIDE, 
SUPPLIED WITH CABINET 




USED IN manual: 47-022 



FRONT 




INSERT SHIM BETWEEN MAGNET AND LATCH FRAME BEFORE 
TIGHTENING HARDWARE TO INSURE THAT SIDE WALL IS NOT 
PRESSED AGAINST MAGNET. AFTER FASTENING, REMOVE SHIM 
AND CHECK THAT MAGNET AND SLIDE MOVE FREELY. 



09-I42F02 i AS SHOWN (208v internationmI 



12-^ ^17,15,16 

REF. DE TAIL B ( LATCH MOUNTING TYPICAL 
EACH SIDE ) 



UNLESS OTHERWISE SPECIFIED 



SCALE = Vs 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE •■ 



INCHES 



,XXX+.O05 

.XX ±.02 

.X +.03 



NAME 



J.TAMUL 



R. CERO 



D. FOGGIA 



P. ABITANTE 



R. BARKER 



MILLIMETERS 



.XX +.13 
.X + .5 
X +.8 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



QC 



DATE 



9-2-81 



12-8-81 



12-8-81 



12-8-81 



12-7-81 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



KMM I NU. I 



DESCRIPTION 



VARIATION TABLt 



MILLIMETERS! INCHES 



362.0 



14.25 



NOTES 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 

COflBQaATiflM iatiniiifii*TOT»-«»g-*«w«w«w.w«» 

^, >.!■.. .J/-M/-, jnrtLl. l,'«i..HjUt j HIS LEGEND. 



TITLE 



ASSEMBLY BASIC 

CABINET 
C REMOVABLE SIDE SKINS) 



TASK 



03175 



DWG 09-142 ROI ^03 



SHT 



EXfWJSION CABINET (REF> 
02-755F0I ,SINGLE DISC , DOMESTIC 
02-755 R)2, SINGLE DISC, INTERNATIONAL 
02-755F03, I/O $ SINGLE DISC / DOMESTIC 
02-755 F04 I/o t SINGLE DISC, INTERNATIONAL 




PREFFRRFD LOCATION FOR '^"°^^ ^'^"^ 
SINGLE T)lbC 1^XFAnSiON ~ 
± OR 

I/O T SINGLE DISC EXPANSION 

CABINET 



CPU CABINET 




WHEN BOLTING CABINETS TOGETHER; 
REMOVE APPROPRIATE HOLE PLUG< 
AND SIDE SKINS. 
BOLT TOGETHfP with: 

1 EA, 5/16-18X3/4" HEX HEAD BOLT I6-4I0F0I 

2 EA,5/I6 EXTERNAL TOOTH LOCKWASHER, I6-380F05 
I EA , 5 / 16 - IB HEX NUT I6-058F05 



SECTION A-A 



REVISIONS 



T- 



T 



PRE 

PRODUCTION 

APPROVAL 



X 



I 



DEV 
PROD 




EXTENSIVE CHANGES "FOR PREVIOUS 



REV. SEE ROO MICROFILM COPY, 
REVISED SHT.2 
JT iw/» |4gfey I -^ 



REVISED SHT2 



l/o-z^-g/l'ROr 



jri^ori 4913 I R 1 12-3-81 lR02lX 



RELEASED FOR PRODUCTION 

MFG.ENG. /^f<g DATE^I'^/^'r 



I f?EV/S£0 SHr Z 
KR I ^11 I SOSO 



I R I cr-/7-azl.?o3"^ 



USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: '^ 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXXt.005 .X+.03 
.XX +.02 ANGLES tl" 



NAME 



R CERO 



I J TAMUL 



R DENGEL 



P ABITANTE 



R BARKER 



TITLE 



OES/oFT 



SUPV 



CHK 



E.N6 



MGR 



OC 



DATE 



6-8-81 



12-8 -»/ 



n-8-9/ 



l2-e-9> 



12-4-8/ 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 

QQseoiAiuati. .eueueAXMUMfi MtMsottnioti 



SHEET NO. 



NOTES 



03 , REV. LEVEL 



I I SHEET SIZE 



"^HE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 



^\^i-<jijt. t r,i:t i_cLjcf^u. 



INFORMATION DWG. 

SINGLE DISC EXPANSION OR I/O 4 
SINGLE DISC EXPANSION CABINET 
MOD 3210 , 208 V 



TASK 03175 



DWG 



0^-,-bbR03 Pi? 



SHT 

1-2 



s 



I c 



17-448 FOI CREK)- 
(CPU/0I5C B) 



£t 



-POSITION CABLES UNDER 
CABLE RESTRAINT, 



-(A)SHlELOED CABLE (ISFT) 
17-449 (REPl 
(D ISC A/DISC B> 



I7-449(REF.V 
(CISC A/DISC 6) 




in 



JL 



DISC A 



3l 





i^ 



S 



¥"1 



CPU CHASSIS 
(REF) 



rar 



i-aawBB 



PO CON N 



^CONHi 



lK/IIW»llfe'»WMlHULml<JJf>«l>t.lJ.^.^j; 




121 



Q 



I I I I 



UNI-POINT GROUND ■ 



• 35-8I5F0I, TERMINATOR 
FOR VO EXPANSION 
REPLACE WITH 35-8I3F02, 
TERMINATOR fSEE NOTE 



nzr 



'f 




DISC B 
(REF) 



\ 



DISC C 
(REF) 



PS" 
PS &ND 



CONN 



i ,aMMtm^n^»n>nn/vv»>AM«»nyi>iy.iuni<mfVny,HimimilVJWiy g; 



ra 





n^ 




AC I 

o 



I7-60S(REFJJ 



CABLE, SI6NAL- 
I7-S9I (REF.) 
FOR CPU CHASSIS 
WITH OFU 
CAPABILITY 
• UNHPOINT GROUND STRAP 
l7-Se5F02 (REF.) 



J TO P2 ^ 
aCEXP. CAB5 



-6ND. CABLE(6FX) 
I7-29SF04 (REF.) 

CABLE DRAIN WIRE 



(B )SHIELDED CABLE 
I7-446F0I (REF) 
(CPU/DISC B) 



(ISFT) 



REVISIONS 

— r r 



— I 1 ^ 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV, SEE ROI MICROFJLM COPY. 



JT I ^H/^ I 4913 I R Il2-3^8r 



EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE R02 MICROFILM COPY. 

5050 I R 14-8-82 |R03 I 



£ 



■DISC EXPANSION 



-POWER CORD(DiSC)TO BE COILED 
AND SECURED WITHIN UPRIGHT CHANNEL, 
PROVIDE SUFFICIENT SLACK TD ALLOW, 
DISC PULL OUT TO FULL LENGTH OF 
SLIDES, 




WITH 



% 



EXPANSION CHASSIS 



CABLE FAN POWER 
I7-60S (REF.) 



INTERFACE CABLE, PS 
(EXPANSION) I7-S«6 (REF,) 




POWER SUPPLY CABLES TO BE 
COILED WITHIN UPRIGHT CHANNEL 
AND SECURED WITH TIES. 



I/O CHASSIS 
(SEE NOTED 



PWR.EXP. MASTER , 230V 
PS, 02-743F0I 
(REF.) 

(PICTORIALLY RELOCATED 
FOR CLARITY) 



I I I I 



^ 



CABLE<"SI&NAL- 
l7-S97TREFr 
FOR CPU CHASSIS 
WITH OUT DFU 
CAPABILITY 



CPU CABINET (REE) 



SINGLE DISC EXPANSION 
OR 
I/O t SINGLE DISC EXPANSION 
CABINET 



REAR VIEW 



NOTES) SEE 02-754 D 12, SHT, 3 FOR TYPICAL l/o CABLE AND TERMINATOR CONFIGURATIONS. 



DRAFTER 



J TAMULEVICIUS 



DATE 



6-9-81 
M 



I 



PERKINHELMER 

Computer Systems Division 
Oceanport , N . J . 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
corporation: DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



•■^INFORMATION DWG., , 
SINGLE DISC EXPANSION OR I/O f 
SINGLE DISC EXPANSION CABINET 

MOD 3210 , 20ev 



TASK 03175 



OWGI 



-755 RQ3 



!D!3 




-L. 



REVISIONS 



ARE AD 4, RMVD.IT^ 6,4 PlS, 
AREA J4,RMVD. ITEM 3 
CHANGED ITEM l,PICTORIALLY 
REVISED SHEET 2 



JT IfjP' |4gii.8| < ]/o-i SS>\boi 



REVISED SHT. 2 



JT 1^1 4913 I R |l2 3 8l|ROe8< 



RELEASED FQ 



PRODUCTION 
niiTfia-i/*! 



"n 



F- 




SEE NOTE I 



u 



nr 



FRONT 



,J 



SECTION A-A 




USED IN MANUAL 47-022 



02-755 F04 



02-755 F03 



02-755 F02 



02-755 FOI 



PART NO 



IkS SHOWN, Sl-IT.2 (r;o$siNOLE disc, international,2o8V) 



Is SHOWN, SHT.2 d/o^ single disc, domestic, 2oev) 



IS SHOWN, SHT.I (SINGLE DISC, international, 208V) 



§S SHOWN, SHT.I (single disc, domestic, £08v) 



.*- 



DESCRIPTION 



lOTEJ. 

LITEMS 



VARI/ flON TABLE 

7-1 TO BE INSTALLED PER 02-755 012 



02 



SHEET NO 



REV LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION 
LEVEL OF THIS DOCUMENT. 



6RUMING44-13140^& 



UNLESS OTHERWISE SPECIFIED 



yie 



DIMENSIONS ARE I 

MILLIMETERS 



MILLIMETERS I INCHES 



.XX : 
.X = 

Xi_J 



.13 



R CERO 



I J TAMUL 



RDEi 



P ABI 



iTanTe 



R BARKER 



,XXXi,OOS 
,XX ±,02 
y i: .03 



DES/DFT 



DATE 



6-5-81 



/?-g-S 



a-e-si 



IZ-S'-S'/ 



li-4-g/ 



PERKIN-ELMER 

Computer System^ Division 
Oceanport , N . J. 07757 



"INFORMATION DISCLOSbD HEREIN IS THE PROP- 
ERTY OF THE PERKIN ELMER CORPORATION. 

COMPUTER SYSTEMS DIVIStON. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT ANDTHEPFRKINELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE ASSEMBLY 
MOD 3210 SINGLE DISC EXP. 
CAR OR I/O* SINGLE DISC 
EXf? CAB. 



03175 



DWG 02-75 5 R02 COT 



SHT 



MILLIMETERS INCHES 



279.40 



1.00 




SEE NOTE 2 



279.40 



12.13,14 
4 PLS. 



REVISIONS 



r- 

CHAN&ED ITEM I PICTORIALLY 
ADDED DIM. AREA CS, SECTION 
B-B WAS A-A 



JT |i;'i.(>|4 868| R |IO-I5-8I|ROI 



ADDED ir£Mi ic- p* jo floTe z- 



JT|gy|49i3l R |ia-3-Bi|R02S. 




SEE NOTE I 



PERKIN ELMER 

Computer Systems Division 
Oceanport , N. J. 07757 



-INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. JPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



I. FOR TERMINATION OF CABLES SEE 02-755 DI2 
2. ITEMS 7-9,15- 19 TO BE INSTALLED PER 02-755DI2, SHT, 2 



I J TAMUL 



DES/DFT 



£-5- 



R C ER Q 



R PFNCn 



TITLE ASSEMBLY 
MOD 3210 SINGLE DISC EXP, 
CAB. OR I/O # SINGLE DISC 
EXR CAB. 



P ABITANTE 



R BARKER 



TASK 05175 SMT 

DWG 02-7S5R02 coJl 2-2 



aRUMN644-i:M 40579 




.BmJNING44n1 31 40579 



A 



B 



vv 






IS 

Ll. 

o 

a 



c> 



Y 






I 

o 
V 



Q 

Z 



6 



lO 


b 


^ 


>- 






OD 






O 






z 




>^ 


^ 


2 


o 


to 


O 


-1 




I 

O 
V 



Q 

Q. 



-"i 




og - 
O O 

VV 



2 



2 
CO 







00 

o 

2 
.< 



o 



< 



^ O -J 



3 



< 

I 



H 



O 
V 



_l 

2 
O 



- rO 



'A 




2 
I/) 




M 



o o 
V V 



Q 

2 






3 
CO 
Q- 




O 

N 



< 

00 



LUCL 



-r 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



I NIT DATE 



RELEASED FOR PRODUCTION 

MFG. ENG, _^S-— DATE^^SjiaiJ 



t>Q 



6 






5 

z 
z 

(£ 
CD 



NOTES 



US£l^ //^ M'ANOAL : ^'?^Oee 



UNLESS OTHERWISE SPECIFIED 



SCALE « 



DIMENSIONS 
INCHES 



ARE IN 



TOLERANCE: 

.XXX 1 .00^ 



.XX ±.02 



.X ±.03 
ANGLES ±1*' 



NAME 



la TMIUL 



K. LERO 



R DE 



'S' GEL 



P« ABITANTE 



R. BARKER 



TITLfe 



SUPV 



DATE 



CHK 



ENG 



MGR 



QC 



1 I ~^ ~*d* 

2-19-82 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT ANp THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



8 



-19-82 



2-19-82 



2-19-82 



SCHEMATIC 
CONTROL PANEL 



TASK 



03l3i 



DWG 09-l4f 



BOB 



SHT 




REVISIONS 



JZ 



PRE 

PRODUCTION 

APPROVAL 



X 



INIT ^DATE 






PR0b/^"^/i' 't/^ste/ 



IN AREA JS,r/iN fiSS'Y WfiS 
PICTORlfiLLY SHOyi/N MOUNTCD To 
CflBlNET FROM IN5IOE . 



vr\<C^F {4913 \R |i2-a-8t I Roll 



RELEASED FOR PRODUCTION 

MFG.ENG./^M OATE'lkhL 



349.25 



SEE NOTE I 




19 
SEE NOTE I 



USED IN MANUAL 47-022 — 



UNLESS OTHERWISE SPECIFIED 



SCALE: r\j 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE: 



MILLIMETERS 



.XX ± ,13 
.X dt.S 
X. ± .8 



N AME 
TAMUL [ 



R.CERO 



D.FOGGIA 



P. ABITANTE 



R. BARKER 



INCHES 



,XXX ±.00S 
.XX +.02 
.X ±.03 



TITLE 



DES/opT 



SUPV 



CHK 



EN6 



MGR 



OC 



DATE 



9-5-81 



l?-lS-?/ 



l7:-i8-gl 



/2-Jff-S'/ 



I2--P-8I 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
£Q,QeCtMIiaJUU3Ue4M;4U3MaE.AM.)f.££>aitflM 



NOTES I. s££ 01-196 DI2,SHT.3 FOR TERMINATION OF CABLES. 



RcVlSlON LEVEw or THIS SHEET IS 
CONSIDERED TO BE The REVISION 
' LEVEL OF THIS DOCUMENT 



J 



TITLE 



ASSEMBLY, BASIC I 

SYSTEM CABINET w/ODFU 
MOD 3210, 208V 



N 



TASK 03175 

01-196 ROT 
I 1^ 



DWG 



TOS 



SHT 



H I J 



REVISIONS 
1 r 




REAR VIEW 



NOTES 



DRAFTER 



J TAMULEVICIUS 



DATE 



1 i ^C 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



ASSEMBLY , BASIC , 
SYSTEM CABINET W/0 DFU 
MOD 3210 ,20BV 



TASK 03175 

DWG 01-196 



003 



SHT 

2-2 




"INFORMATION DISCLOSED HEREIN IS THE PROP- _ 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIM-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 



INFORMATION DWG. 
W/0 DFU 
MOD 3210 , 208V 



TASK 03175 

D*G 01-196 RoT 



NOTES 



J \ L 



-CABLE DRAIN 
*|RE 



ID 



® 




<m3 



oo© 



21 



© 




I I i 1 I 



I I I I 



g 



REAR 



SHIELDED CABLE 
A^ B ASSY. 8 FT. 

I7-447F03M0I(REF) 



-6ND. CABLE, 42' 

I7-295F05 (REF) 
(TERMINATE AT UNI-POINT 

GROUND) 



-MOUNTING KIT , 16-871 

FROM 02-744 (REF) 



PWR. EXP, SLAVE 
02-744 (REF.1 




SCREW, TAPTlTE HEX HO- 
SLOTTED/ 10-32 X. 5 
l6-80< F02 2REO'0. 



CABLE RESTRAINT 
14-683 (REF) 



DETAIL G 



SEE DETAIL C 




COMM.MUX. CABLE 
I7-463M0I fREfi) 



SECTION B-B 



BASIC CABINET 



0R4FTER 



J TAMULEVICIUS 



DATE 



9-11-81 



REVISIONS 



I 1 1— I 1 



'\SB50 I /? \'f-7-8i.\ /?oi 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INF 3RMATI0N DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



INFORMATION DWG. 
MOD 3210 ,208V 



TASK 03175 



DWG 01-196 ROI 



DI2 



SHT 

2-3 



A I B I C I D I E 



F t G 



I7,447F03M0I(REF.) 



I7-295F0S(REF) 





P8-M 



REVISIONS 



1 1 1 1 1 

AREA E6. FAN ASS'V WAS, P\tTOR»AUa 
SHOWM ►/VOUtOTEO 10 CAiBVUET FRO»A 



</T I <OflF I 49/-3 I R I iS-8-81 \ROI M 



£Ar. CtlAN&£% /AAD£: 2eC /fl/C/fO f^/l./H /iOI 



jhh 



\^o£-o I ^ \4-'7-e>z\ /?oa 



P8-S 



VIEW E-E 

P.S. MASTER/ SLAVE INTERFACE 



POWER CORO (DISC) ID BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL. 
PROVIDE SUFFICIENT SLACK TO ALLOW 
DISC PULL OUT TO FULL LENGTH OF 
SLIDES, 



POWER SUPPLY CABLES TO BE 
COILED WITHIN UPRIGHT CHANNEL 
AND SECURED WITH TIES. 



PWR, EXP. MASTER , 230V 
PS/PSU»02-743F02 
(.REF.) 



PWR.EXP, SLAVE 
02-744 (REF) 
(OPTION) 



SEE NOTE 



UNI-POINT GROUND STRAP, 17-SeSFOl 
SCREW.PHPSfS-aaX 3/8* I6-237F03 , 
LOCKKWSHER, EXT. TOOrH *6 , l6-3eOFOI (l WASHER INSTALLED 
BETWEEN LUG AND BASE"! 
FlaTWRShER 76 . I6-060F02 
(REF) 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J, 07757 



BASIC CABINET 



NOTES 



I. CONNECT B TO C, TO POWER P5U FROM P5 IF RS. 02-743FOKP5 ONLY) IS USED. 
2. CONNECT A TO C, WHEN P,S. 02 743F02(P5/P5U")IS USED, 



DRAFTER 



J TAMULEVICIUS 
DATE 



9-l5-8i 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
»J.P.QfM>II01i. AUBUftAWOM.aP *»w-«w««w • 

":-.--.. ,-^ J, ,,-^L.i_ ii^ui_L>L>c I nib uttjtND. 



TITLE 



INFORNAATION DWG. 
MOD 3210 , 208 V 



TASK 03175 



DWG 01-196 R02 



DI2 



SHT 

3-3 





J 

REVISIONS 



AREA C 2-6.2 DEteTeO 
IT£MZ. ADDSD IT£MIZ._ 



i+\{Ajp\Aiis \'^ \s-iz-ai\Ral 



RELEASED 



OH PRODUCTION 



DO not'manu-ctu;? W/Q /UTH. 



SUPERSEDED 

8Y PART n:). //-Z')SM0> 

flR KK NO . S^84- 

lY /TX' WK /OS-Si 



KR\^lhs/eMR\/0-S-8Z\iecl.\^ 



FRONT VIEW 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE tfl 
INCHES 



TOLERANCE' 

.XXX i.OOi' .X±.03 
.XX ±.02 N»N8LES±I' 



RCERO 



IJ TAMUL 



D FOG&IA 



P ABITANTE 



R BARKER 



TITLE 



PES /OFT 



SUPV 



DATE 



Z-2I-8I 



9-/(i.-ei 



•}'/(, -a I 



<)-/(,>-£/ 



PERKIN-ELMER 

Computer Systems Division 
Oceenport,N.J.077S7 



■'INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THF PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, ANO SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

ASSEMBLY, CPU CHASSIS 



OSTTg" 



PWG H-298/?o^ C03 



BRUNING 44-13140579 



LABEL, CAUTION - 
(16-877) APPLY 71 
REAR SURFACE * 
DISK 



PRE 

pnoouCTioN 

APPROVAL 




REVISIONS 



DEV 
PROD 



(NlT DATE 



RELEASED FOR PttOOUCTION 



AK£A BS ADD£D SLIDC ^ 
ASS^y l/\fK>A>/1AflOA/. /)'/?£ A J 
OS /?£r^OveD '^L/OeS AW 
FlfO»^' INCLVOCS INDICATO. 



I 497C \e \-3-i9-ei\ee7H 



fiODEP SrANPOFF TO 



VT\lli I 50Zl\K\'>-'i2-SS\R0t'^ 



CO/^T'O IN flR£f) -JS 

LABEL,CAUTlON (16-877') 
REMOVE ACCESS PANEL AND 
APPLY LABEL TO INSIDE FACE 
OF DISK 

(SEE NOTE Z) 



AFFIX LOGO PLATE 
13-060 FXX, AS REQ'D 



-SLIDE ASSEMBLY 
LEFT HAND OI-305FOI) 
RIGHT HAND (1 1-305 F02) 
ATTACH SUDE TO 
DISK USING 06-899) 
PAN HEAD SLOTTED 
SCREW M4X4MM LG. 
2 REO'D LEFT BRIGHT 



SCREW (I6-804F0I')- 
TAPTITE, HEX.HO., SLOTTED\ 
"lOXSaX-SSLG 
(GREQU,EACH SIDE) 



SCREW, "10X32 
(SUPPLIED WITH 
DISKXZREQ'O.) 



I. INSTALLATIOI 
2. PRIOR TO 

ON THE UND! 

TO MAKE SEi 



IN » 

(Difs 

>E( 3R 



PROCEDURE TYPICAL BOTH SIDES. 
LLIN6 DISK IN CABINET/THE 4 LEVELERS 
.SIDE OF STABILIZER LEGS MUST BE ADJUSTED 
RE CONTACT WITH THE FLOOR. 



3 ALL CABINETS REQUIRING THIS DISK MUST BE 
FITTED WITH STABILIZER LEGS (FOB 56" 
CABINET USE l6-83?r). 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE IX 
INCHES 



.XXX i.OOS .X t.03 
.XX t.02 VANOLES il' 



I J TAMUL 



R. CERO 



D. F06GIA 



P. ABITANTE 



R. BARKER 



TITLE 



PES /OFT 



SUPV 



DATE 



S-14-ei 



il-8-Bi 



IX -S-S't 



i2-e-ei 



ill. 



OSO... " tN ARE/i >/*. 

ooeo Lose /=t.Arc 



I\S/4Z \R I I0-7-6Z \l>03^ 



PERKIN-ELMER 

Computer System^ Division 
Oceanport, N.J. 07757 



•■rNFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN CLMEfl COflPOflATION. 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
eE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BV CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

INFORMATION DRAWING 
DISK INSTALLATION 



TASK 03175 
pyya i6-e76^<73 



Ci2 



SHT 

I- I 



BRUNWC 44-13) 40579 



A r B ■ r 



D I E . F 



H I J 




PARTIAL VIFW n-n 



SEE DETAIL F$G (FOI) C** 

SEE DETAIL F CF02) [ 





o o 
o o 



< ) 



23 



o o 
o o 



— J— r 
t > 



zz 



AC PANEL SHOWN IN ASSEMBLED 
POSITION FOR REK 
(FASTENED TO CABINET AT NEXT 
ASSEMBLY) 



till296F02 j AS SHOWN PER SHIS. 1^3 , INTERNATIONAL 208 V I 
.i4p>;>'OA KM. i am fi t tn m iH i3ci»«»iBe- -v* »'"' — -~iw «n i« f.gf w. ,n«Z*;:7~ ~~~" i 

^^ NO, ; ~ DESCRIPTON 



VARIATION 



TABLE 




■l«l 




EXTENSIVE CHANGES FOR PREVIOUS 
CHANGES SEE ROO, MICROFILM COPY 
REVISED SHT'S 2f3 



Jl iPHM 14763 I R m-2l-8ll RQI 



REVISED SHTt> 2Q3 



J Mg>vc I 4RS2 I R l<^-^l6-8ir'R52 



RELEASED FOR PRODUCT 



vsh 



MF6.ENG._ja£L 



& 



tiz 



naTF 9v?-g/ 



REVISED SHT'S 2^3 



/?5 



% 



^ /'I ' Hf/3 ur rf. 

SUPERSEDED 



^■<//l|»/ 1437/. |/el7-/9-^2|iefl-4~K ^ 



USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl* 



NAME 



J TAMUL 



R.CERO 



D.FOGGiA 



R ABITANTE 



R. BARKER 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



12-30-80 



9-/S--8I 



'i-/s--a> 



'i-/S.8t 



'i-)S-8l 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



INFO,=iMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-EI.MEP 



i QQai;oaAiiaat„jm«4iCi<iiTiow«<i^>«<¥n<M)TiBw 



24,25 
2 Pl.S.,EACH END 



134 1 Of 



NOTES 



ibtD' D 



c4 



'REV. LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT 



T 



KlUuULft; t CM^ L-CUti^U. 



TITLE 

ASSEMBLY , BASE FAN 


TASK 03175 


SHT 

i-3' 


'0*5 M-296 P04 D03 



, 1 



19 fSEE DETAIL F ) 



7 (SEE I DETAIL G ) 



BRfi^KOFF MOUNTING EARS 
1(4 EACH RECEPTACLE) 



SEE 

"mtEhTE" 




WHT 




DETAIL E 





DETAIL F 
tiis vm:i 



DETAIL G 

12 so WftC) 



FW?nAL SECTION ^-B 



eqie^ie 




208V (DOMESTIC) 
II-296FQI 



NOTES 



I. ALL WIRES SHOWN ARE PART OF ITEM 4 , UNLESS OTHERWISE SPECIFIED. 



ORAFTER 



J TAMULEVICyS 



REVISIONS 



EXTENSIVE CHANGES FOR PREVIOUS 
CHANGES SEE POO MICROFILM COPY 



I 14783 I KT 



ROI 



AREA C2, ADDED VIEWOF Fl_ 
CHANGED WIRING LFI-3 WAS TO 
FI-BOXACI-B WAS TO FI-T0RAC2-B 
WS TO F2-10R FI-TOP TO F2-T0P 
WAS FI-BOT TO F2-B0T 
CHANGED DETAIL E 

JT \3>^ 



4852 I R |9-I6-BI|R02~ 



Fl AT E3 WERE ITEMS 11^13 

F2AT E3, DUPLICATE CALL-OUT OP ITEM 11^12- 

WAS REMOVED. 



Cj/ I 488^ I g |i5:-a2-si |IS03|^< 



I r 



MH \^) \4-97C I ^ i 7-/9-SZi/P0 4- hC 



SUPERSEDED 



DATE 



12-30-80 



Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMEH CORPORATION, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

ASSEMBLY 



BASE PfKN 



TASK 03175 



DWG 11-296 ROf 



003 



SHT 

2.-3 



T B 



M 



T 



N 



7 (SEE DETAIL F ") 
2 PLS. 



BREAK-TJFF MOUNTING EARS 
(4 EACH RECEPTACLE) 



PARTIAL SECTION A'A 



SEE 



DETAIL E 





grn/yel 



15,16 
REF 




SECTION C-C 



15,18 

REH 

PARTIAL SECTION B-B 



DETAIL F 

(2 so VACi 



20.15,16—-^^- 



208V ( INTERNATIONAL ) 
II-296F02 



NOTES 



ALL WIRES SHOWN ARE PART OF ITEM 4 , UNLESS OTHERWISE SPECIFIED. 



I B 



ORAFTER 



J TAMULEVICyS 



DATE 



J. 



REVISIONS 



— T 1 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
CHANGES SEE ROO MICROFILM COPY 



4783 



IROI 



AREA CHADDED VIEW OF Fl, 
CHANGEC/ WIRING LFI-I WAS TO FI-BOT, 
ACI-B WAS TO FI-T0P,AC2-BWAS TO 
F2-T0B FI-TOP T0F2-T0P WAS FI-BOT 
TO F2-B0T, CHANGED DETAIL E . 



jj \su/i.\ 4852 I R 19-16-81 i R02~ 



Fl AT E3 WERE ITEMS lH 13. 



SlJA 



4884 I R |ia-22-ei |R03 I^ 



SUPERSEDED 

■JAM 7//^/s^ 



'm \ \r}7c I /? |7-/?-g2-|/po» [X 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFI ED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 



12-30-80 



TITLE 

ASSEMBLY , BASE FAN 



TASK 03175 



DWG 



-29dR0^ 



D03 



SHT 

3- 3 



Si t NOTSS I THKV 3 





< JI4-4 
<JI4-3 

< JI4-Z 
<JI4-I 

FAN POWER 

< J 13-4 

< JI3-3 

< JI3-2 

< JI3-I 



DOMESTIC M0DEL.(ll-296 FOI) 



JUbI It/el 4diX^\ yl ~6-'S-ei\ea/ 



-L. 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



ffi. 






i 



^gi 



snowiN<; or Ail <^c2. /)«6'' 
Kt,^ Appro Nore. 



AREA B3 CHANGED VIEW OF PLUG 
ADDED T AND B TO Fl AND F2, 
F2 WAS ISA, REVISED SHT.2 



^'\\iuL\ 46S2I R I9-16-61I R02 



RELEASED FOR PRODUCTION 

DgyiENG.i^fiC DATE 



Fl AT H3 WAS ISA. 
INFO. TABLE AT e<i WAS; 
Fl, 24-105 FO£ FNW ISA 
F2,24- lOS F03 PNW2QA 



WL 



48S-4- E 



|i£-ea-8i|TO3[)( 



USED IN MANUAL 47-022 



THE REVISION LEVEL 
OF THIS SHEET IS CONSIDERED 
TO BE THE REVISION LEVEL 
OF THE DOCUMENT. 



REV LEVEL 


3 


SHT NO 


1 



iL 



/7-£96 F0 2 



//-a 96 FOI 



PART ♦ 



INTERNATIONAL 



DOMESTIC 



DESCRIPTION 



SHEET a 



sHeer 1 



SCHEMATIC ON 



VARlATIOKJ TAiBLC 



NOTES 

I.PLIJ& eaui^EO IS NEMA TYPE t-I^SOP. 

Z.PW^ EOUIiVED IS MV^BCLI. •87// OK SauHf^At-ENT CFOK KEF. OKJUV). 
3 THIS PAN.iL IS ll^rENDEO A<3>e AfPt-lCATiat^S PO¥VeREp BV A 

izo/toA 1k.,^o/^z.3 Poi,£,4^ iv/ier aKot/NOiNS source. 



UNLESS OTHERWISE SPECIFIED 



SCALE. NONE 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE i 

.XXX i .003 .X ±.03 
.XX l.OZ ANSbEStI' 



W. ERASER T 



R.CERO 



E.^EntofanTT 



P.LlOlO 



R. BARKER 



TITLE 



DES/DFT 



MSR 
OC 



DATE 



6-io-ei 



i-is-e I 



1-/i'-S I 



1-1 S-8 I 



1-IS.6, 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N.J. 07757 



NFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PEFiKINELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OB USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PEHKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATASHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC, 

BASE PAN ASSY, 
(^DQMESTIC MDL) 



TASK 03175 



DWG 11-296 RQ3 COe 



SHT 

1-2 




f @ T f 

-i — 'Tnnp— t — i- 



-'TW^-r- 
® i 



SEE NOTES I THRU 3 



LFI 
fS'hl 24-102 



-nnnr^ 



(LOAD) 



AC2 





p-e PART 


SIMILAR 
ITEM 


Fr 


24-071 F02 


SC - 2C>A 


FZ 


e<»-07i PC2 


sc -?o* 



FZ 
20 A 



I 



20A 



ACI 



AC 
OUTLETS 



-< J14-I 
-< JI4-2 

-< JI4-3 
-< JI4-4 



INTERNATIONAL MODEL, ( 11-296 F02) 



FAN POWER 
<JI3-I 

< JI3-2 

< JI3- J 

< JI3-4 



REVISIONS 






^«/^ 1 91; 6 1 4301, 1 M \s-/i-6A eoi 



AREA B3 CHANGED VIEW OF 
PLUG . ADDED T AND B TO Fl 
AND F2, F? WAS ISA, 



JTU»'^I48S2 I R |9-lg-ailRT57 



Fl AT H3 WAS ISA. 
INFO. TAELB AT B4 WAS: 
Fl,21--I05 FOa FNW ISA 
F2,21-10S F03 FNW EOA 



Sl 



488' 



3K 



I2.-Za-Sl BOS 



^■. 



NOTEt — ^^_^.^_ 

I. PLUG £aUlPP£D IS NOT n NCMfi ST^NDfiRO 

Z.Pl.tJ<^ CaulPPED IS HUBBKL-L "fSIIB OR. eauiVflLEttT (FOR R£P ONLY ^ . 

3. THIS PANEL IS INTeNOEO FOR APPUCfiTIOhlS POifVCRCO BY A ZOO TO 2«0 \^AC, SO HB 
2 POLE, 3 IVI«e &ROUNDIN& SOUUCE . <^-it., or .-. c«t/ r.^ c^w i/'.^l. , oc ^e.. 



BmjN)NG*H3I«579 



UNLESS OTHERWISE SPECIFIED 



SCALE! NONE 



DIMENSIONS ARE IN 
INCHES 



.XXX i.O05 .X i .03 
.XX t.02 AN3£>ES1I< 



W.FRASER T 



R.CERO 



P. LlOlO 



R. BARKER 



DES/DFT 



6-IO-BI 



I-/S-81 



'i-iS'-e > 



't-is'-e/ 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN !S THE PROP- 
ERTY OF THE PERKIN ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PU«- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKtNELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



SCHEMATIC 

BASE PAN ASS'Y. 

(INTlN'L.MDL.I 



TASK 03175 



DWQil-296 ROB COe 



SHT 
2-2 



MILLIMETER 


INClifS 


3B.70 


1,5 


162.56 


6.4t 


2.54 


O.i 




NELEASEO FOR PRODUCTION 

MFG.ENG. D^ 0*TE±i£^ 



(V) MOr iii«ii: = >(iu« w/o tuirt. 



SEE NOTE 2 



12 
SEE NOTE I 




ROW 2 



ROW 



2.54 
(NOM) 



38.70 



— VIEW A-A 




i ^ M " R S E D r D 

PER ten NO . ~j"a»3 _; 

' Bt /tVP DATE .r-7-fl;, 



REF 




USED IN MANUAL'. 47-022 



pin: I 



F02 
FOI 



ATsReiR, STRAPIfPEr 



4l5^^f^.'E9-**E?0 CULT 



VARIATKM T^SLE 



DIODE 
FIGURE B 

■ >■!! ■■■' H ^a^^i^ w^— ^fc— 



TOLERANCE IN MILLIMETERS 



X 

.X 
.XX 



t .e 

+ .5 
T .13 



UNLESS OTHERWISE SPECIFIED 



MOTIt| QENO PINl CLOSEST TO EDGE OF BOARD INWARD 
PRIOR TC ISOLDE RING 
2. FOR BOAS 6 IDENTIFICATION SEE SSP 002-00 



UNLESS OTHERWISE SPECIFIED 



2/\ 



DIMENSIONS ARE IN 
MILLIMETERS 



TOLERANCE IN INCHES 
' .XXX t.OOS .X i^03 
.XX 1.02 ANeLEStl" 



B.GRAY 



R.CERQ 



M.MANGIONe" 



P. OBRDA 



R. BARKER 



TITLE 



DES/DFT 



DATE 



6-17-81 



9-15-ei 



Q-15-ai 



9-15-BI 



9-15-81 



PERKIN-ELMER 

Computer Systems Divialon 
Oceanport , N.J. 07757 



'■INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEENTHE RECIPIEI^T AND THE PERKIN ELMFR 
CORPORATION DUPLICATION OF ANY PQRTiON 
OF THIS DATA SHALL INCLUDE THIb LEGEND 



TITLE ASSEMBLY 

PRINTED CIRCUIT BOARD 
I/O 
TERM. BOARD 
TASK Q5t75~ 



DWG 35-813 ROt CO 3 



I-l 




ns-o>EJ4a_ 



<|08-l 



y. y. !! !! !! !!i!! }f !! 



P5 



ijjoe 



en-ox 






gis.o> P9 .3 g - 



2I7-0. 



DM2 



DOlO 



-<eo2-\ 
-<«)»- 1 

-<eo5-i 
-<^ob-l 
-<eo7-.i 
-<eo8-i 



lOO »,i4l-0> 



lOl-O^ I40-0, 

200-0^801 -o,««o- s;*4i-o,v 



+ Xi;;,„+J_"„ J.C* 



.PS 



<vmc> 



2SV 2SV 



2 
I60F 



\.IUF 



NOTES 

i.oiooe Moc,i>v.es are 



£3-0&e FOI 
- STK/lfP/fJS WOK. fro I ONLy •-'•■-.v-T, 



gg^.n v, HWO 

^^1•o>. 

124-0 



123-0 



(^^•o>. 



leo-o 



eso-o 




«24-0>.'"'" '"" 



STRAP £l -£3 ONLY" 



FT-RflP t'7-€8,e9-nO OMLV 



f,rfiAPP/n<S TABLe 



mUWt644-l31 40579 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE IN 
INCHES 



.XXX i .003 
.XX ±.02 



.X i.03 

ANSL'ES ± 1° 



NAME 

/9. <&/?/; xT" 



/^. CCAO 



ly:^'iSLt.t 



'EISMSisSK. 



/?. e^A-.K-s- 



TITLE 



DES/DFT 



SUPV 



-I L 

REVISIONS 



PRODUCTION 
APPROVAL 



INIT DATE 

DEV ' fln'TiK. n-lA'X 

£«& 



RELEASED FOR PROOUCTIPN 

Oev.ENG, r'/'-y OAT E '''''^■' 



DO KOt KHMU-W'tW w.'-' turH. 



SUPERSEDED 

BY PART m. _^SzSlA-l^l£i - 
m KM wo . S£I4^ 



BaiVfD^ BUliT To THH 
RtVtMai^l LCJCL : 



35-8/2 



3S-80 



P/rJ 



FOI 



Foz 



ROo 



Rao 



R€\llilON 



fySeCt IN /^ANt/flL: 47-CS^ 



PERKIN-ELMER 

Compuler Systems Division 
Oceanport. N.J. 07757 



■INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTYOF THE PERKIN ELMERCOBPORATION 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUH 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PEHKIN ELMER 
CORPORATION, DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND, 



TITLE SC^£/^Ar/C 



TASK 03f73 



^^Q 3S-d/-3^fCo'§\ f-^ 



MILLIMETER 



162.56 



32.40 



2,54 



INCi fS 

6.' ^ 

o. 5~ 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



INIT 



DATE 



RELEASED, FOR 

MFG.EN6, 



lOOUCTlON 



SEE NOTE 2 



ROW 2 



CZD 



— e.54 

(NOM) 




SEE VARIATION TABLE 



RESISTOR - 



acJaolloDuaQ 



-CAPACITOR 




PIN; I 



DIODE 

FIGURE B 



USED IN MANUAL=47-022 



F02 



FOI 



AS ' lOWN 



LESS CXt &RMI,ftM2, RI-R4 



VARIATit I TABLE 



TOLERANCE IN MILLIMETERS 



X 
.X 
,XX 



.5 
.13 



UNLESS OTHERWISE SPECIFIED 



•«>TM| BEND PIN 1 CLOSEST TO EDGE OF BOARD INWARD 
PRIOR It SOLDERING 
2. FOR BOAt f IDENTIFICATION SEE SSP 002-00 



UNLESS OTHERWISE SPECIFIED 



2/> 



DIMENSIONS ARE^IN 
MILLIMETERS 



TOLERANCE IN INCHES 

.XXX i.OOS .X±.03 
.XX t.OZ "V ANSLES ± I" 



B.GRAY l" 



R.CERO 



M.MANGIONE 



P. OBRDA 



R. BARKER' 



TITLE 



DATE 



6-12-81 



9-15-81 



9- 15-81 



9-16-81 



9-15-ei 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N.J. Oi'/S? 



'INFOnMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BV CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE ASSEMBLY 

PRINTED CIRCUIT BOARD 
DMA 
TERM. BOARD 



TASK 03179 



DWG 35-814 



C03 



SHT 
1-1 



BRUNING 44- 13140979 




otiL'Mimat 



MILLIMETERS 



260,^5 



438.15 



-S 

INCHES 



10.25 



17.25 



' - ' " 



»-- 

II 

B 

t 

II 

II 

II 

n 
( 
i 

i 
» 

i 
t 
n 

9 

II 
n 



r ■ 



"-Lixx.r 



DISC EXPANSION 
CABINET 




EXPANSION CABINET 



f^ETAINER BAR 
il-095FDI (RER) 



438-15 

CHASSIS RAIL (R.H.) 

I4-687F02 (REE) 



CPU CABINET 
(FRONT VIEW ) 



-CHASSIS RAIL 
I4-687F01 



I/O CHASSIS 
EXPANSION CARINFT 
(PREFERRED LOCATION") 



1 






1 ^i- : ^cfwi 


JO v./^oiiviii jnc jn 1 J, H, avc 


1 02-752 


30" CABINET, SEE SHT^a. 1,2 $ 3 


i PART NO. 


DESCRIPTION 





SCREW, TAPTITE 10-32X3/6' 
I6-804FDI (REO 
A REQ'tX, CHASSIS RAILS 
4 REQ'D,,I/0 CHASSIS 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



H 



X 



[NIT 

DEV ^ 



I 



DATE 






EXTENSIVE CHANGES FOR PR.EVIOUS 
, REV, SEE ROO MICROFILM COPY. 
REVISED SHT'S. 2,3,4 i 5 



JT|i^'}<'. |4gi^<g I i^ j/.g-/.r-g/ 1 ROi 



REVISED SHT'S. 2,3,4,5*6 ADDED SHI 



JTj/^f 14913 I R H2-3-8IIR02 1^ 



RELEASED FOR PRODUCTION 

MFG. EN6. ^,P^ DATE '^MJg^ , 



JahIj^/J \S/2Z IX* \/o-S',9z\/?03b<: 



/?£V'£) £//rs / < -r'. 



a 



/?£•'•/) syrs /**, 



^'<H I ^/y I £-00' I /? |/^-27-<y2 \^o4 I 




USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE- '^ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE: 



MILLIMETERS INCHES 



.XX ± .13 
.X +. .S 
X. ± .8 



,XXX i .005 
.XX ± .02 
,X ±.03 



NAME 



R CERO 



I J TAMUL 



R DENGEL 



P ABITANTE 



R BARKER 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



00 



DATE 



6-8-81 



li-8-g/ 



12-8-91 



i7-8-9> 



J2-4-?/ 



PERKIN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



02-752 



30 CABINET 



i 

i 

i 



NOTES 



00 



01 



02 



Of 1 02 



D D 



0.? 



SHEET NO. 



REV. LEVEL 



SHEET SIZE 



The revision level of THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN tS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
T^VEE^J THE RECIPIENT AND THE PERKIN-ELMER 

^ yi'«^ lir '^ i O iB)tq>fcryia''-ry*i|»f^^#^ ff» r iw T » pwfgw *#iifr''fij»*«p!H*'~fHt*¥' 

Of^ THIS DATA SHALL INCLUDE THIS LEGEND. 



INFORMATION DWG. 
MULTI- I/O EXPANSION 
MOD 3210 , 208V 



TASK 03175 
omc 02-7S2 RO?" 



^ 



SHT 

1-7 




REVISIONS 



1 1 1 1 — ' 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROI MICROFILM COPY. 

/j y^ I 4915 I R ll2-2-8l|R02}x 



JT 



CABLE, SIGNAL 

I7-S9I, (REF.iFDRCPU CHASSIS WITH DFU CAPABILITY 
17-597, (REf.) FOR CPU CHASSIS WITHOUT DFU CAPABILITY 
FOR CABLE HOOKUP SEE SHEET 2 



POWER SUPPLY CABLES TO BE COILED 
WITHIN UPRIGHT CHANNEL AND SECURED 
WITH TIES. 



CPU CABINET (RED 



PERKIN-ELMER 

Computer Systems Division 
Oceanport,N.J.07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 



REAR VIEW 



NOTES 



DRAFTER 



J TAMULEVICIUS 



DATE 



7 -29-81 



OF THIS DATA SHALL INCLUDE THIS LEGEND 



TITLE 

INFORMATION DWG. 
MULTI- I/O EXPANSION 
MOD 3210 , 208V 



TASK 03175 



OWG 



0^-752 RQ2 _ Dl? 



SHT 



S \ UL___i 



K I L 



CPU CABINET 
SIDE SKIN 




CHANNEL, HALF SKIN 
14-690 (REf:) 



VIEW C-C 
SEE NOTE I 




H 



cH 



/ 



'.;■ rg- 



O 
O 



y 



m 



MAG TAPE CABINET 
EXPANSION 

(SEE NOTE I) 



■SEE DfVWWING II-262FXX 
FOR DOOR CUTOUT OPTIONS 



EXPANSION CABINET 



- BEE NOTE 2 

CPU CABINET I EXPANSION CABINET 



(PREFERRED LOCATION FDR DISC) 



FRONT VIEW 



(PREFERRED LOCATION RDRl/o") 



02-752 FO I , 56 CABINET 



IL 



NOTES L INVERT MAG TAPE MOUNTiNG RAIL. ON 

BOTH SIDES WHEN INSTALLING A 75 I.P.S 
MAG TAPE AND HALF SKIN CHANNEL. 



REMOVE APPROPRIATE SIDE SKINS. PLACE CPU CABINET SIDE 
SKIN PER VIEW C-C ON EXPANSION CABINET. 



REVISIONS 



1 1 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROO MICROFILM COPY 



JT U^p. \48i>S I e \/o-/£--8i I RQI 



SHT, 40F 7 WAS 4'OF 6 



JT |<^ 14913 I R |l2-.3-BI[R02'K' 



ADDBD A^re /. 



-'^h\0 \s/z^ I /? Wo-s-e2\^oa\ 



nsL^reo seen ON s-B i /?£/=" ro £-£. 

Ali£A. g-(c, ADCtiO 'see fJ6Jf2.': Al>a£S> 

/vore z. 



M« 






SOQI I /g \/0-i7-S2\fio4\ 



PERKIN-EL-MER 

Computer Systems Division 
Oceanporl, N.J. 07757 



"rNFDRMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKINELMER 
CORPORATION, DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
I/O EXPANSI0N,56"CABINET 
MOD 3210 



TASK 03175 
PW6 02-75? ROT 



T 



DIZ 



SHT 

4-7 




SOS- 



MILLIMETERS I INCHES 



12. C 



DETAIL D 



WITHIN UPRIGHT CHANNEL ANO SECURED 
WITH TIES. 



REAR VIEW 



NOTES 



DRAFTER 



REVISIONS 



1 1 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROI MICROFILM COPY 



4913 I R I 12-2-81 I R02K 



CABLE, SIGNAL 
7-591 (REF.) FOR CPU CHASSIS WITH DFU 

CAPABILITY 
17-597 CREE) FOR CPU CHASSIS WITHOUT DFU 

CAPABILITY 
FOR CABLE HOOKUP SEE SHT,2 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



J TAMULEVICIUS 



DATE 



8-25-81 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
T'.VEEN THE RECIPIENT AND THE PERKlii ELMER 

OF THIS DATA SHALL INCLUDE THIS LEGEND. 



^'^•-^ INFORMATION DWG, 
I/O EXPANSION/ 56* CABINET 
MOD 3210 



TASK 



03175 



DllllGO?-75?Rn? 



;t 



"W 



SHT 

5-7 



M 



N 



'^ 



SINGLE CHASSIS 
I/O EXPANSION 



CONN I 



lCM3 



CONN O 



hs 



CPU 



sec 




Cmi 



"^ 



DOUBLE CHASSIS 
I/O EXPANSION 



CONN 



CONN I 



CM? 



CM4 



iCM2 I 



CONN 



CONN I 



CPU 



^ 



sec 



T5F1 



SEE NOTE 2 



SEE NOTE 2 



TYPICAL I/O EXPANSION CABLE INTERFACE 



SINGLE CHASSIS 
l/O EXPANSION 



CONN 



CONN I 



[ID 



PRIVATE MUX BUS 



HI 



PRIVATE MUX BUS 



CONN 



CONN I 



CPU 



CMI 



TDM 



SELCH 



I Tl ISFICH 



L 



s 



DOUBLE CHASSIS 
r/O EXPANSION 



CONN 



CONN I 



PRIVATE MUX 



;bus 



□E 



PRIVATE MUX BUS 



m: 



PRIVATE MUX BUS 



PRIVATE MUX BUS 



CONN 



CONN I 



CMI 



CMI 



CMI 

CPU 

SELCH 
SELCH 



IS 



f— 't^l 



SELCH 



ItDlJ 



SELCH 



CMI- 



DOUBLE CHASSIS 
T/O EXPANSION 



ITi»— ^ 



PRIVATE MUX BUS 



sn 



PRIVATE MUX BUS 



rm 



rfi 



CPU MUX BUS 

CM2 



CONN 



CMI 



CPU 



SELCH 
SELCH 



CONN I 
IIS 



32 



^ 



sec 



CMI 



CMI 



TYPICAL 
I/O EXPANSION WITH SELCH 
PRIVATE MUX BUSSES 



TYPICAL 
I/O EXPANSION WITH SELCH 
PRIVATE MUX BUSSES 



REAR VIEWS 



TYPICAL 
I/O EXPANSDN WITH CPU MUX BUS AND SELCH 
PRIVATE MUX BUSSES 



NOTES 



1. REF^SELCHES IN CPU CABINET ARE SHOWN FOR CONFIGUPATIONS WITHOUT DFU. 
UP TO 3 SEICHES ARE OFFERED FOB CONFIGURATIONS WITH DFU. 

2. T2 NOTED REPLACES T! SUPPLIED WITH CPU CHASSIS. Tl IS RELOCATED IN I/O CHASSIS. 



B 



DRAFTER 



J TAMULEVICIUS 



REVISIONS 



AREAS D3, H3, D8,H8<$:M8, CPU, 
CONN I T2 WASTI- ADDED T2 TO 
AREA R4. ADDED NOTE 2 
SHT. 6 OF 7 WAS § OF 6 



JT \<!^y^\49\3 I R II2-3-8IIROI K7 



TERMINATORS 



TERMINATOR 


PART NO. REE 


Tl 


35-8I3F01 


T2 


35-8I3F02 


TDI 


35-BI4F0I 


TD2 


35-8I4F02 



T = MUX BUS TERMINATOR 
TD=DMA TERMJNATOR 



CABLES 



CABLE 


FART NO. RER 


CMI 


I7-464F04 


CM2 


I7-464F02 


CM3 


I7-I93M02 


CM4 


I7-I94M02 



CM= CABLE (MUX") 



SCC=SUB CHANNEL CONTROLLER 
SELCH = SELECTOR CHANNEL 



DATE 



8-21-81 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INF3RMATI0N DISCLOSED HEREIN IS THE PROP 
ERT ' OF THE PERKIN-ELMER CORPORATION, ' 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



T'TLE INFORMATION DWG. 
I/O EXPANSION, 56" CABINET 
MOD 3210 



TASK 03175 



DWG 02- 



M 



752 RO I 



DI2 



SHT 

5-7 



A r B I C 



1 ■ E ' F 



I I H 



455, 




D 



NOTES 



UPRIGHT SHOWN FOR 
REFERENCE ONLY 



MOUNTING SCREW 
.THREAD FORMING 
'10-32X3/8* 

4 SUPPLIED 



465.1 



-378.71 



MEASURED FROM BOTTOM OF SLOT 




h-15. 

TYR 



6.35 

TYP 



i' 
572 



176. 



ir-^ 



FRONT VIEW 

f BLmu^EB- aaa 



-I/O CHASSIS 



I K I L I M 



REVISIONS 



T 1 1 r 



SWITCH TO BE IN IISV POSITION- 
WHEN FAN POWER IS SUPPLIED 
BY PERKIN ELMER AC DIST. 
PANELS 




6.35 



15. 



572 



176. 



378.71 



455. 



465.1 



483. 



MILLIMETERS 



250 



2.25 



6.9 



14.910 



179 



18.31 



19.0 



INCHES 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



WHM CONNECTORS LOCAieO IN 

EITHER PERKtN ELMER 30" 

CA8INET(M3?-5G5,S66)0R 

AC DiST, PANEL 09-144 

REF. FOR. MAT INC CONNECTOR 

USE AMR^I-480703-0 OR EQUIV, 




"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
];WEEN THE RECIPIENT AND THE PE RK I N- ELME R 

of THIS DA1A SHALL INCLUDE THIS LEGEND. 



DRAFTER 



J TAMULEVICIUS 



DATE 

10-23-Bl 



M 



TITLE 



INFORMATION DWG. 
I/O CHASSIS 



TASK 3131 
DWG 



^Ezs: 



M 



SHT 

7-7 



MILLIMETERS . 



615.95 



279.40 



INCHES 



24.25 



1.00 



REPOSITION MAGNETIC CATCH 
BRACKET TO DIM, SHOWN 




^SEE NOTE 2 



279.40 



SEE NOTES 1^, 

8 
6PLS 



19,20,21 
4 PLS. 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



NIT 



■ 3s: 

PROD "■ 



OATE 



OEV .^ e 2a. n,; 



AREA D4, RMVD.ITEMI3,4PLS, 
AREA J4, RMVD. ITEM 4' 
CHANGED ITEM 2 PiCTORIALLV 
AREA E4, ADDED DIM. 279.40 



JT li.yf 1 48<i>g I R \io -is-8i\ ROi 



ADDED )r£■^)5^3■^tT0 NOTE 2 



JT 1^14913 I R |I2-3-6i|R02|]i<; 




RELEASED FOR PRODUCTION 
MFO.ENG./W,lri? DATpJshD 



SEE NOTES I 1 2 




USED IN MANUAL:47-022 



02-754 F02 



02-754 FOI 



PART NO 



INTERNATIONAL. 208V 



DOMESTIC , 208V 



DESCRIPTION 



VARIAT3N TABLE 



I. FOR TffMINATION OF CABLES SEE 02-754 D 12 
2. ITEMS : 10-12,14-15,22-26 TO BE INSTALLED PER 02-754DI2 



UNLESS OTHERWISE SPECIFIED 



3^ 



DIMENSIONS ARE IN 

MILLIMETERS 



MILLIMETERS I INCHES 



,XX^.I3 
X T .5 



J TAMUL 



R CERO 



P ABITANTC 



eRUNmG4J.I3l40579 



R BARKER 



.XXXt.OOS 
..XX i ,02 
' ' ,03 



DES/DFT 



6-S-8I 



12-a-ei 



18-6- 91 



i2-B-et 



;2-7-8i 



PERKIN-ELMER 

Computer System^ Division 
Oceanport , N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN ELMER CORPORATION. 
COMPUTER SYSTEMS Dt i/ISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



ASSEMBLY 
MOD 3210 l/O EXRftNSlON 
CABINET 



TASK 03 175 



DWG 02- 754R0Z CQ3 



SHT 
I - I 



-EXPANSION CABINET (REFJ 
02-754F0I , I/O , DOMESTIC 
02-754F02 , l/O , INTERNATIONAL 



n ■ u 

II- , 41 

II II 

II II 

II II 

II II 

II II 

II II 

II II 



r 



■-n_rx. 






I I 1 1 



ire 



35 



&V I I I inr 







3 



DISC EXPANSION 
CABINET 



CPU CABINET 

(FRONT VIEW) 



PREFERRED LOCATION FOR 
I/O EXPANSION 

CABINET 




WHEN BOLTING CABINETS TOGETHER ; 
REMOVE APPROPRIATE HOLE PLUGS 
AND SIDE SKINS. 
BOlT TOGETHER WITH : 

1 EA,5/I6-IBX3/4"HEX HEAD BOLT I6-4I0F0I 

2 EA,5/I6 EXTERNAL TOOTH L0CKWASHERJ6-380F05 
I EA, 5/ 16- 18 HEX NUT I6-058F05 



StCIIO-N A-A 



REVISIONS 



T 



PRE 

PRODUCTION 

APPROVAL 



j:. 



I NIT DATE 

DEV "^'.^.-^^'?' 



PROoSSZHmiL 



EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROO MICROFILM COPY, 
REVISED SHT, 2 



~M \iig^- \48i,e I R \/o-n-?/ JROT 



REVISED SHT'S, 2^3 

JT \Cif- I 4913 I R 1 12- 3-81 |R02 K" 



RELEASED FOR PRODUCTION 

MFG.ENG. '^f'^ DATE'^1'^^'^ 



USED IN MANUAL: 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: % 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXX t. 005 .X + .03 
.XX +.02 ANGLES tl' 



NAME 



J TAMUL 



R CERO 



R DENGEL 



P ABITANTE 



R BARKER 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



6-8- 8 1 



12-8-81 



12-8-81 



12-8-81 



12-7-81 - 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



NOTES 



02 



SHEET NO. 



REV. LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN IS THE PROP- _ 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 

fTOflliitCWiifciJMOM iiii|iil|iMii I tfllil|iiirtlfT|W'<^i|tiii iHMy ^BTniWWf lilHIM 
ur i Mli> 0A7 A SHALL INCLUDE THIS LEGEND. 



TITLE 



INFORMATION DWG, 
I/O EXPANSION CABINET 
MOD 3210 , 208V 



TASK 03175 



DWG 



Q^-754R02 ^ ni? 



SHT 
1-3 



ft I B I C 



fi I I H ■ J I 



CABLE FAN- 

POWER 
I7-60S(REF.) 



D 



JL 



n 



JL 



AC 6N0 



REVISIONS 



T 1 1 1 1 

EXTENSIVE CHANGES FOB PREVIOUS 
REV. SEE ROI MICROFILM COPY, 



JTI/U/^14913 I R II2-3-8I IR02IX 




. 



CABLE, SIGNAL 
17-597 rREf.) 
FOR CPU CHASSIS 
WITH OUT OFU 
CAPABILITY 



I/O CHASSIS, FOR 
TYP. CABLE AND 
TERMtNATOR CONFIGURATIONS > 
SEE SHI, 3 



I/O EXPANSION 
CABINET 



POWER SUPPLY CABLES TO BE COILED 
WITHIN UPRIGHT CHANNEL AND SECURED 
WITH TIES. 



CPU CABINET (REF) 



REAR VIEW 



NOTES 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



DRAFTER 



J TAMULEVICIU5 



DATE 



5-13-81 



INFORMATION DWG. 
I/O EXPANSION CABINET 
MOD 3210 - 208'v 



TASK 03175 



DWG 0?-754R0? DI2 



SHT 

2-3 



Cmi 



^ 



SINGLE CHASSIS 
I/O EXPANSION 



CONN 



CONN I 



-»Tl 



^31 



iCM2 



CONN 



CPU 



TDI 

Vi I sec 




IS 



DOUBLE CHASSIS 
I/O EXPANSION 



Cmi- 



SEE NOTE 2 




CMI 



^ 



SINGLE CHASSIS 
I/O EXPANSION 











CONN CONN 1 




CONN CONN 1 




lb 

CPU 

6 


7 


PRIVATE MU> 


. 1 






s 


BUS 


i; 








4 




SFI CH 


hf^KI 


fTT 


1 


1 rpi 1 

III 1 SEl CH 


PRIVATE MUX 


BUi 




CTaio 























CMI 



TYPICAL 
I/O EXPANSION WITH SELCH 
PRIVATE MUX BUSSES 



SEE NOTE 2 



TYPICAL I/O EXPANSION CABLE INTERFACE 



DOUBLE CHASSIS 
I/O EXPANSION 



CONN 



CONN I 



PRIVATE MUX 



:bus 



m_ 



PRIVATE MUX BUS 



PRIVATE MUX BUS 



PRIVATE MUX BUS 



CONN 



CONN I 



CMI 



CMI 



CPU 

SELCH C 
SELCH r- 



m 



nn 



SELCH 



lOL 



Tl I5ELCH 



CMI 



TYPICAL 
I/O EXPANSION WITH SELCH 
PRIVATE MUX BUSSES 



REAR VIEWS 



TRIPLE CHASSIS 
I/O EXPANSION 



CONN 



HIL 



CM3 



CONN 



^ 



CM4 



CM3 CM4 



,cua , 



CONN 



CPU 



"TdT 



sec 






SEE NOTE 2 



TRIPLE CHASSIS 
I/O EXPANSION 




TYPICAL 
I/O EXmNSDN WITH CPU MUX BUS AND SELCH 
PRIVATE MUX BUSSES 



NOTES I REF.SELCHES IN CPU CABINET ARE SHOWN FOR CONFIGURATIONS WITHOUT QFU. 
UP TC 3 SELCHES ARE OFFERED FOR CONFIGURATIONS WITH DFU. 
2. T2 NOTED REPLACES Tl SUPPLIED WITH CPU CHASSIS. Tl IS RELOCATED IN 

I'O CHASSIS. 



DRAFTER 



J TAMULEVICIUS 



REVISIONS 



1 1 1 1 1 

AREAS D3,H3,M3,D8,H8*M8, CPU 
CONN (,T2WASTI, ADDED T2 TO 
AREA R4. ADDED NOTE 2 



JT I/..V/-I49I3 I R II2-3-8I IRQ I ^ 



TERMINATORS 



TERMINATOR 


PART NO, REE 


Tl 


35-8I3F0I 


T2 


35-8I3F02 


TDI 


35-8I4F0I 


TD2 


35-8I4F02 



T = MUX BUS TERMINATOR 
TD=DMA TERMINATOR 



CABLES 



CABLE 


PART NO. REF. 


CMI I7-464F04 


CM2 


I7-464F02 


CM3 


I7-I93M02 


CM4 


I7-I94M02 



CM= CABLE (MUX ■) 



SCC=SUB CHANNEL CONTROLLER 
SELCH = SELECTOR CHANNEL 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N.J. 07757 



DATE 



-21^^81 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 



TITLE INFORMATION DWG. 
I/O EXPANSION CAB. 
MOD 3210 208V 



TASK 03175 



DWG0Z-7S4R0I —pi? 



SHT 



B 



T 



T 



UPRIGHT 

(PART OF SYSTEM CABINET 09-083) 



SCREW, *l/4-20«&2 HEX HEAD 
WASHER, SPLITLOCK" |/4 
NUT, HEX* 1/4-20 
(6 REQ'0 , 3 EACH SIDE) 



SUPPORT CHANNEL- 
(14-508) 2 REO'D 



MOUNTING RAIL- 
(SEE 16-500 012) 




_l 2 

REVISIONS • 



e^^TENZlME C/^A/^&CS TO 



/<g| ^|j \46a&\MS\io-ZI.Ml^OI 



I0-32X.50 THO FORM SCREW 
(9 REQ'D) 



S HEET NO 
V LEVEL 



SHEET SIZE 



«IO-32 »,50 FHMS 
4 REQ'D 
(SUPPLIED) 



SUPPORT CHANNEL (f?EF) 




DECK 



SAFETY BLOCK (Z PLCS) 
REMOVE FROM DECK AND FASTEN 
HINGE BLOCKS TO SUPPORT CHANNEL 
REPLACE WHEN DECK IS SECURED. 



THE REVISION LE«L OF THIS SHEET IS 
CONSIDERED TO S THE REVISION LEVEL 
OF THIS DOCUME f. 



USED //• MA/^UAL. 'f-7-Oi-i. 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE W 
INCHES 



TOLERANCE' 

.XXX t .003 .X ±,05 
.XX t.02 VANSLESil" 



G. MILLER 



I K. REED 



J. VIGILANTE 
^ FOaCiA 



P ABITANTE 



R BARKER 



OES/DFT 



10-19-81 



PERKIN-ELMER 

Computer System^ Division 
Oceanporl, N.J. 07757 



■'INPOftMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKINELMEfl CORPORATION. 

COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TV/EEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

INFORMATION DRAWING 
WANGCO. 1175 .800 BPI 
MAG TAPE SYSTEM 



TASK 



OSi?^ 



0WG02-766R0t Ct2 



SHT 

I- 2 



BRUNmG44-l3t4D57» 



PERKIN ELMER 



CABLE JlOe 



reis/^. 



CABLE Ste>3 



CABLe {S/NGte P£CK) 
07-Z32) 

CABIS (POOBLS 1>£CK) 
0?-e33) 



CPU 
\coMM3 CHUN I 



4s-45lFe4- 



"^ 



TfANSPoero 

X'SS' 



-n-asz 



CPU 
CONN 3 CONN Z 



TieAMSPOIfT O 
X'BS' 






TKMSPOJer I 

X'SS' 



I X 3 



X 'SS' 



'TV 



CPU 



mANSPeer o 

X '<S5' 



CMN3 CDNNi 



■■4S^P04- 



17-233 



1 



TBAMSPDHT 2 



I X 4- 



■mANSPaeT 3 

X 'BS' 



TeANSPe/er I 

y '95' 



Zr- 



233 



CPU 
CDNN3 CONMi 



y/iAHSPOUT O 

X'SS' 



TJ\-: 



35-4SeF04 



T. 



233 




R EV I S I ONS 



re-^f^. 



CABLE JIOI 



T^ANSPoera 

X 'AS' 



-^r 



SCALE- 0<_ 



— Ti^MUL. 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTV OF THE PERKIN ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND- 



TITLE 

IM/^O/eMAT/OA/ 
\h/ANGCO ins 800BPI 
MAG TAPE S'^STeA^ 



<o3i7's- 



m 



'S:Ge-7<^^ Cl2\Z—2 



OM.yic nKSs 



UPRIGHT 

(PART OF SYSTEM CABINET 09-083) 



SCREW, "I/4-20X.62 HEX HEAD 

WASHER, SPLITLOCK" 1/4 

NUT,HEX*l/4-?0 

(6 REQ'D, 3 EACH SIDE) 



SUPPORT CHANNEL- 
(14-508) 2 REQ'D 



fOUNTING RAILS 
EE 16-500 CI2} 




_!_ 



REVISIONS 



£V(7TA/S/V£" CHANS.CS TO 
SHT /, ConPL£TELV RE- 






up I ^1/ I 466B I "S \lo-lJrBI I go/ 



10-32 X, 50 THD FORM SCREW 
f9 REQ'D) 



FORMATTER 



CHANNEL SPACER (14-589)2 REQ'D 
ATTACH WITH 4 EAf»IO-32K.50 THD 
FORM SCREWS 

CABLE SHIELD (14-633) 
ATTACH TO TOP COVER PRIOR 
TO FORMATTER INSTALLATION 



** 10-32)1.50 THD FORM SCREW 
W REQ'D) 



SHEET NO. 


2 




REV LEVa 


30 




SHEET 5I7F 


tt__ 





"10-32 X.50 FHMS 
4 REQ'D 
(SUPPLIED) 



SUPPORT CHANNEL (REF) 




SAFETY BLOCK (2 PLCS) 
REMOVE FROM DECK AND FASTEN 
HINGE BLOCKS TO SUPPORT CHANNEL 
REPLACE WHEN DECK IS SECURED. 



UitO /N f/lAhlVAt. * 7-^2 2. 



THE REVISION LEVE= iOF THIS SHEET IS 
CONSDERED TO BE >IE REVISION LEVEL 
OF THIS DOCUMENT 



BRUNIN6 44-131 «H7S 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE IN 
INCHES 



.XXX 1 .005 .Xt.03 
.XX i.02 '^ANGLES ±r 



G. MILLER 



I K. REED 



P ABITANTE 



R BARKER 



TITLE 



DE3/DFT 



8UPV 



DATE 



10-19-81 



PERKIN-ELMER 

Computer Systsm^ Division 
Oceanport,N.J.07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN ELMER CORPORATtON 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CXJRPDRATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

INFORMATION DRAWING 
WANGCO DUAL DENSITY 
MAG TAPE SYSTEM 



TASK 03982 {ECN4-86dJ 



DWQ 02-764 RQI CI2 



SHT 

' - 2 



1 



PERKIN-ELMER 



-L. 



Norss 

P/tA re /y*/9 



REVISIONS 



CAPO P'/i.E WJTH T/a 
B<JS 0/y BAC/i PA/^£L 




^CASlS 
PATM 

Crvp) 



MA6, TAP£ 
TAAAJSPOPT 
TVP 



Pi.oS HA^P SO K/r M.398 

Pi-ua IN AA/y 3;/o s^or 

£./7H£R S/oa. 



PO/iMATr£/i, 
CABLE SHIELD UAi BEEH 
o/iDirrco FOR cLAR/rr 

IN THIS \/l£IV(se£ SHr. I) 



/7-40a cabl£ 

POPMATTEP. TO 

Pin ST TAPE rpAA/SP<2/?r 



oof/rAOi.i.£P ra 
POP. MA r r£/i. 



CONTi^OL CABl/A^G 



sIale 



■INFOflMATIOPJDISCLOStD HEREIN IS IhE PROP 
ERTVOF THE PERKIN E IME R COHPORATION. 
COMPUTER S ''STEMS DIVISION, AND SHALL NOT 
BF DISCI OSED OR USED f OR ANV OTHER PUH 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECiPlf NT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



j~rAMiji 



"'w>A?a'c.o" 
OUAi. 0£.A/S/Ty 
MA& TAP£ .SyST£.M 



r oa- 7&4 CIS. 



£—Z 



MAG TAPE CABINET - 
EXPANSION 



SEE DRAWING II-262FXX 

FOR DOOR CUTOUT OPTIONS 



SEE NOTE I 





DISC 



DISC 



r 



n 



WB 



h-B 



h-B 



CPU CABINET 
SIDE SKIN 



7 




i I 
I I 



Q I 

I i 

A I 

1 r 

I I 

I D 

I I 

I I 



-CHANNEL, HALF SKIN 
14-690 (.REF.l 



VIEW B-B 



II 
ii II 

I — 



i: LI 



EXPANSION CABINET 

(PREFERRED LOCATION FOR DISC") 



CPU CABINET 



FRONT VIEW 



EXPANSION CABINET 
(PREFERRED LOCATION FOR I/O") 




WHEN BOLTING CABINETS TOGETHER; REMOVE APPROPRIATE 
HOLE PLUGS AND SIDE SKINS. PLACE CPU CABINET 
SIDE SKIN PER VIEW B-B ON EXPANSION CABINET. 
BOLT TOGETHER WITH: 

1 EA, 5/16-18X3/ 4 HEX HD.BOLT, I6-4I0F0I 

2 EA, 5/16 EXTERNAL TOOTH LOCKWASHER, 
I6-380F05 

I EA, 5/16-18 HEX NUT, I6-058F05 



SECTIQW-.A-A 



REVISIONS 



-r 



T 



T 



T 



PRE 

PRODUCTION 

APPROVAL 



OEV 



■I 



NIT DATE 



PROD ^^^ 7i|2-Z/9! 



EXTENSIVE CHANGES FOR PREVIOUS 
REV. SEE ROO MICROFILM COPY, 
REVISED SHI 2 



JT |i>>).pi \4e^S I ^ \/o-/^-&/ IRQ! 



RELEASED FOR PRODUCTION 

MFG. EN G.^-I'^ DATE'^/^/g'r 



R£V/S€p SH7 2. 



KR 



UX soso I /? I s-J7~az I j^oz Jx- 



USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: 3/ 



16 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXXt.005 .X+.03 
.XX +.02 ANGLES tl" 



NAME 



J.TAMUL 



R.CERO 



R,DENGEL 



R ABITANTE 



R. BARKER 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



10-81 



\z-8-ai 



12 -a -8/ 



IZ-S-BI 



iZ-4-81 



PERKIN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



NOTES 



(.STABILIZER LEGS ARE REQUIRED FOR ALL DISC EXPANSION 
56" CABINETS. SEE INSTALLATION DRAWING 16-832 



SHEET NO. 



REV LEVEL 



SHEET SIZE 



REVISION LEVEL OF THIS SHEET 
CONSIDERED TO BE THE REVISION 
LEVEL OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
mEEN THE RECIPIENT AND THE PERKIN_ ELMER 

OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
DISC EXPANSION, 56" CABINET 
MOD 3210 



TASK 03175 



DWG 02-76 1 R02 '"~Wl 



SHT 

! -2 



CABLE DRAIN 
WIRE 



17-449 tREF.)- 
CDISCA/DIIC B) 



NOTES 



POSITION CAbLES UNDER 
CABLE RESTRAINT. 



A) SHIELDED CABLE (IS FT.) 



&ND CABLE C42 1 
l7-29SF0S(REr.1 




REVISIONS 



- — i 1 1 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROO MICROFILM COPY, 



JT lil.jf. \48(^8^ g \i!>-i£''8> 



ROI 



EXTENSIVE CHANGtS FOR PREVIOUS 
REV SEE ROI MICROFILM COPY. 



JAI 



i050 



4 12 S<. 



R02 



UNI-PDNT GROUND 

CPU CABINET (REFJ 



REAR VIEW 



He) SHIELDED CABLE (15 FT.) 
17.448F0I (REFJ 
■CPU/DISC B ? CPU/DISC C 



56 EXR^NSIQN CABINET 
WITH DOUBLE DISC 



-(Al UNSHIELDED CABLE (42"> 
I7-4IIF03M0I (REF.1 
CDISC B/DISC C) 



-DISC EXPANSION 



CABLE DRAIN 
WIRE 



- POWER CORDS (DISC) TO BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL. 
PROVIDE SUFFICIENT SLACK TO ALLOW 
DISC PULLOUT TO FULL LENGTH OF 
SLIDES. 



AC DISTRIBUTION 
09-I44F0I , DOMESTIC (REF> 
09-I44F02 INTERNATIONAL (REF'i 






ORflFTER 



J TAMULEVICIU5 



DATE 



6-29-81 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



INFORMATION DWG. 
56' CABINET EXR 



TASK 03175 



DWG 02-/6IR02 DI2 



SHT 

2-2 



M 



n 



g-cctx: 



FRONT 



aJ 



-Q 




(remove magnetic catch 
bracket on front of 
cabinet:) 
see note i 



■U" 



■nr 



SECTION A-A 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



DEV 
PROD 






i 






AREA D4, RMVD. n&l 7. 4 PLS. 
AREA JZ, RMVD. ITEM 2 
CHANGED ITEM I PiCTORlALLY 



JTIQ.Vfl-i'gitgi^ ^^-/f-e;IR6r 



RELEASED 



SED FOR 



PRODUCTION 

_OATE'^/''fc)- 



USED IN MANUAL 47-022 



02-756 
02-756 
PART NO 



F02 
FOI 



t 



INTERNATIONAL, 208V 



DOMESTIC , 208V 



DESCRIPTION 



VAR*TION TABLE 



UNLESS OTHERWISE SPECIFIED 



Vie 



DIMENSIONS ARE IN 
INCHES 



.XXX i.OOS .X t.03 
.XX ±.02^ ANCLES ± I' 



PERKIN-ELMER 

Computer Systei|i8 Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PEflKINELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR AUV OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



'1 

TEMS 



i.r 



J— 10 TO BE INSTALLED PER 02-756 D 12 , SHEET 2 



R CERO 



1 J tamul" 



OES/DFT 



6-S-8I 



iz-a-d/ 



R DENGEL 



P ABlTANTE 



iz-a-sr 



TITLE ASSEMBLY 
MOD 3210 DOUBLE DISC 
EXPANSION CABINET 



R BARKER 



IZ-S-S/ 



03l7S 



li.-4-S/ 



Dwa 02-7S6ROI C03 



BftUNINS 44.131 40^/9 



EXPANSION CABINET 

02-756F0l,D0UBLE DISC, DOMESTIC 

02- 756F02, DOUBLE DISC, INTERNATIONAL 



^ ! I ir- 



I I I I T 






d- 



nx 



I II I r 



W-, 



irLtr.rj-- 



rxrjr.-*!-' 



PREFERRED LOCATION FOR 
DOUBLE DISC EXPANSION 
CABINET 



CPU CABINET 
FRONT VIEW 



I/O EXPANSION 

CABINET 




WHEN BOLTING CABINETS TOGETHER; 
REMOVE APPROPRIATE HOLE PLUGS 
AND SIDE SKINS. 
BOLT TOGETHER with: 

1 EA, 5/ 16-18 X 3/4 HEX HEAD BOLT, 16-4 lOFCI 

2 EA,5/I6 EXTERNAL TOOTH LOCKWASHER, I6-380F05 
I EA, 5/16-18 HEX NUT, I6-058F05 



SECTION A-A 



REVISIONS 



T 



PRE 

PRODUCTION 

APPROVAL 



X 



Z 



NIT DATE 

DEV^^A\"^g^7^') 



EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROO MICROFILM COPY. 
REVISED SHEET 2 



JT ]!},)■!>■ I^gfeg I '^ \iO'/s--e/ I ROI 



RELEASED FOR PRODUCTION 

MFG. ENG. ZWM___ DATE Silk^ 



pcvisso .SMT e. 



WT 



u 



soso i^i^-/?-fl?i/eorfg 



USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: '^ 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

. XXX t. 005 .X+.03 
.XX +.02 ANGLES tl" 



NAME 



R CERO 



|j TAMUL 



R DENGEL 



P ABITANTE 



R BARKER 



TITLE 



OES/dft 



SUPV 



CHK 



ENG 



M6R 



OC 



DATE 



6-8- 8 1 



U-8-81 



i-i-B-ai 



l-z-8-8' 



iZ-4-at 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



■■INFORMATION DISCLOSED HEREIN IS THE PROP _ 
ERTY OF THE PERKIN-ELMER CORPORATION, ^ 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED SY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 






i |,.,_iJ 



sHlC. i ''(O, 



REV. LEVEL 



NOTES 



D SHEET SIZE 



TITLE 



THE REViJiOf^ LEVEL OF THiS SHEET IS 
CONSIDERED TO BE THE RCV5I0N LEVEL 
Of This document 



INFORMATION DWG. 
DOUBLE DISC EXPANSION 
MOD 5210 , 208V 



TASK 0" 175 



SHT 



PWG02-756RQ^ , Dl^l I 



■2. 



I7-448F0I (REO 
(CPU/DISC e ^ 
CPU/ DISC C) 



POSITION CABLES UNDER 
CABLE RESTRAINT, 



-(Al SHIELDED CABLE (iSFT.) 
17-449 (REE) 
(DISC A/DISC e) 



-6N0. CABLE, 42" 
I7-29SF0S (REF) 



CABLE DRAIN WIRE 

A) UNSHIELDED CABLE (4/) 
l7-4lir03M0l (RED 
(DISC B/DISC C) 




REVISIONS 



1 1 — 1 T- — 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROC MICROFILM COPY, 



JT \i/-j-e \ 4ffi>8 I ^ \/o-'S-8/\ RoT 



EXTENSIVE CHANG'ES FOR PREVIOUS 
REV SEE ROI MICROFILM COPY 



V SE 



MWJ 15050 IRI4 8 82 I R02 I 



-DISC EXPANSION 



• POWER CORDS (DISC) TO BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL, 
PROVIDE SUFFICIENT SLACK TO ALLOW 
DISC ROLLOUT TO FULL LENGTH OF 
SLIDES, 



(B) SHIELDED 
17-446 FOI 
(CPU/DISC B 
CPU/DISC C) 



CABLE (IS FT) 
(REFJ 



UNI-POINT GROUND 



CPU CABINET (REF) 



DOUBLE DISC EXPANSION 
CARINFT 



REAR VIEW 



NOTES 



DRAFTER 



J TAMULEVICIUS 



DATE 



6-9-81 



M 



T 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
DOUBLE DISC EXPANSION 
MOD 3210 , 208V. 



TASK 03175 



D*G 02-756 RQ2 



I SHT 

"Di^ 2-2 



H 



18 
>2 PLS. 
(LATCHES, 16-673, 2 PER PANEL, 
SUPPLIED WITH SIDE SKINS An6 
REAR DOOR.) 



362.0- 




REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



X 



X 



DEV 
PROOj 



DATE 



RELEASED FOR PRODUCTION 

MFG. EN6. V/ /^' DATE iiLiiiP 






/<AAO£-. S££ /eOO 



M'l\0 I 't'I'/C, \R \'/-/$-&AMj/ b( 



HOLE PLUG, 16-672, 2 PER SIDE, 
SUPPLIED WITH CABINET 




USED IN manual: 47- 022 



FRONT 




i"Q9-l42F0i 



4 



PART NO. 



AS SHGJIWN (Sev ixiiEsfid 



INSERT SHIM BETWEEN MAGNET AND LATCH FRAME BEFORE 
TIGHTENING HARDWARE TO INSURE THAT SIDE WALL IS NOT 
PRESSED AGAINST MAGNET. AFTER FASTENING, REMOVE SHIM 
AND CHECK THAT MAGNET AND SLIDE MOVE FREELY, 



17,15,16 
( LATCH MOUNTING TYPICAL 

EACH SIDE ) 



UNLESS OTHERWISE SPECIFIED 



SCALE: Vs 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE' 



INCHES 



XXX 


+ 


.005 


.XX 


+ 


.13 


.XX 


+ 


.0? 


.X 


+ 


.S 


.X 


± 


.03 


X 


+ 


.a 



NAME 

j.tamulI 



R, CERO 



D. FOGGIA 



P. abitante 



R- BARKER 



MILLIMETERS 



title 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



9-2-81 



12-8-81 



12-8-81 



12-8-81 



12-7-81 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
TtONiQfi AMiV PflfliTIOM 



DESCRIPTION 



VARIATION TABL-£ 



MILLIMETERS 



362.0 



NOTES 



INCHES 



14.25 



TH 



i nio i_^oi..'.t>. 



TITLE 



ASSEMBLY BASIC 

CABINET 
C REMOVABLE SIDE SKINS) 



TASK 

DWG 09- 



03175 

mmmSk 



Ro\ 



^Sl 



SHT 

I- 1 



EXPANSION CABINET (REF:-) 
02-755F0I ^SINGLE QISC , DOMESTIC 
02-755 FC^, SINGLE DISC, INTERNATIONAL 
02-755F03,r/0 $ SINGLE DISC / DOMESTIC 
02-755 F04 I/O $ SINGLE DISC, INTERNATIONAL 




PRFFFRRFp LOCATION FOR 

Single tSiSb EXPANSION 



FRONT VIEW 



OR 



CPU CABINET 



r/O f SINGLE DISC EXPANSION 



CABINET 




WHEN BOLTING CABINETS TOGETHER; 
REMOVE APPROPRIATE HOLE PLUG^ 
AND SIDE SKINS. 
BOLT TOGETHER with: 

1 EA, 5/16-18X3/4" HEX HEAD BOLT, I6-4I0F0I 

2 EA;5/I6 EXTERNAL TOOTH LOCKWASHER, I6-380F05 
I EA , 5 / 16 - IB HEX NUT, I6-058F05 



SECTION A-A 




REVISIONS 



EXTENSIVE CHANGtS FOR PREVIOUS 
REV SEE ROO MICROFILM COPY, 
REVISED SHT. 2 



JT |yj/» \-^S(,g I ye \/o-iS-8/\ RoT 



REVISED SHT, 2 



JT|/:ri 4913 I R 112-3-81 IR02IV 



RELEASED FOR PRODUCTION 



MF6.EN6. ^f)^ DATE^)'^/^' 



L - 



REWSSD SHT Z 



USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: '^ 



DIMENSIONS ARE IN 

INCHES 



TOLERANCE: 

. XXX i. 005 .X + .03 
.XX +.02 ANGLES tl* 



NAME 



J TAMUL 



R CERO 



R DENGEL 



P ABITANTE 



R BARKER 



TITLE 



DES/oFT 



SUPV 



CHK 



EN6 



MCR 



QC 



DATE 



6-8-81 



\2-6-?l 



12-8-9/ 



I2-S-9I 



12-4-8/ 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 



l»OTES 



C.5 



SHEET NO. 



REV. LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 



INFORMATION DWG. 

SINGLE DISC EXPANSION OR I/O | 
SINGLE DISC EXR(\NSI0N CABINET 
MOD 3210 . 20eV 



i 



TASK 03175 

DWG 02-755R03 Di2 



SHT 

1-2 



s 



^ 



17-448 FOI (RED 
(CPU/DISC B> 



CABLE DRAIN - 
WtftE 



I7-449(BEF.1 
(DISC A/DISC B) 



(A)SHIELDED CABLE (iSFt) 
17-449 (REF) 
(DISC A/DISC B) 

GNO-CABLECeFX") 
7-295F04 (REF.I 

' CABLE DRAIN WIRE 



- ( B )SHIELDEO CABLE 
I7-448F0I (REFi 
(CPU/DISC 8> 




(iSFrt 



REVISIONS 
1 I — t 1 1 

EXTENSIVE CHANGES FOR PREVIOUS 
REV SEE ROI MICROFJLM COPY. 

JT 1^^^14913 I R II2-3-8IIR02K 



EXTENSIVE CHANGES FOR PREVIOUS 
REV- SEE R02 MICROFILM COPY- 

JAhI W I 5050 I P 14-8-82 |R03 I 



■DISC EXPANSION 



-POWER CORD(DISC)TO BE COILED 
AUD SECURED WITHIN UPRIGHT CHANNEL, 
PROVIDE SUFFICIENT SLACK TO ALLOW, 
DISC PULL OUT TO FULL LENGTH OF 
SLIDES, 



-SEE 02-7S2F0R CONFIGURATIONS 
WITH I/O EXPANSION CHASSIS 



-CABLE FAN POWER 
I7-60S (REF,y 



INTERFACE CABLE, PS 
(EXRWISON) I7-S66 (REF.) 



-POWER SO(»PLY CABLES TO BE 
COILED WITHIN UPRIGHT CHANNEL 
AND SECURED WITH TIES. 



230V 



PWR, EXP, MASTER 
PS, 02-743FOI 
(REF.) 

(PICTORIALLY .RELOCATED 
FOR CLARffY) 



UCZJ" 



CABLE.StGNAL- 
l7-S97(R£Fi 
FOR CPU CWASSIS 
WITH OUT DFU 
CAPABILITY 



CPU CABINET CREE) 



SINGLE DISC EXmNSIQN 
OR 

I/D % SINGLE DISC EXPANSION 
CABINET 



REAR VIEW 



NOTES I, SEE 02-754 D 12, SHT. 3 FOR TYPICAL l/o CABLE AND TERMINATOR CONFIGURATIONS. 



DRAFTER 



J TAMULEVICIUS 



DATE 



6-9-81 



I^EI^KiN'^ELfS/l El^ 

Compttter Systems Division 
Oceaoport, N.J. 07757 

■■-■•-•■■■■ 



"INFORMATION DISCLOSED HEREIN IS TME PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



"^"■^ INFORMATION DWG., , 
SINGLE DISC EXR(\NSION OR I/O $ 
SINGLE DISC EXR!\NSI0N CABINET 
MOD 3210 , 208V 



TASK 03175 



DWG0P-755R05 PI 2 

I R 1 



SHT 



\ 



REVISIONS 



PRE 

PftODUCriON 

APPftOVAL 



-INIT 



DATE 






m 



AREA D 4, RMVD.ITEM 6,4^1.6, 
AREA J4,RMVD. ITEM 3 
CHANGED ITEM l,PICTORIALLY 
REVISED SHEET 2 



JT |l)j.P- |4^i.B| < |/o-/J-J/|rOI 



REVISED SHT.2 



JT 1^14913 IR |l2 3 8ilTO?R 



RELEASED FQ 



PRODUCTION 



n 



'jc' III I I 1 I I I I — >M 



SEE NOTE I 



IZ 



Tir 



FRONT 



aJ 



SECTION A-A 




USED IN MANUAL 47-022 



02-755 F04 



02-755 F03 



02-755 F02 



02-755 FOI 



PART NO 



IS SHOWN, SHT.2 (r/otsiN&LE Disc, international,208V) 



iS SH0vyN,SHI2 (i/ot SINGLE disc, domestic, zosv) 



tS SHOWN-SHT. I (SINGLE DISC, international , 206 v ) 



IS SHOWN, SHT.I (SINGLE disc, DOMESTIC, 208V) 



DESCRIPTION 



VARI/gllON TABLE 



1?rftMS 



7- ITO BE INSTALLED PER 02-755 DI2 



SHEET NO 



REV LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION 
LEVEL OF THIS DOCUMENT. 



UNLESS OTHERWISE SPECIFIED 



5^ 



DIMENSIONS ARE I 

MILLIMETERS 



MILLIMETERS I INCHES 



.XX i .13 .XXXiJOOS 

J< » .5 ,)<X t.02 



R CERO 



I J TAMUL 



P ABITANTC 



BRUNme 44-131 40579 



R BARKER 



TITLE 



PES /OFT 



SUPV 



6-5-81 



■?-S-ll 



li-e-S) 



li-S'-S'/ 



U-4-S/ 



PERKIN-ELMER 

Computer Syslem^ Division 
Oceanport,N.J.07757 



"tNFORMATION DISCLOStD HEREIN IS THE PflOP- 
ERTYOFTME PERKIN ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PFRKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE ASSEMBLY 

MOD 32)0 SINGLE DISC EXR. 
CAB. OR r/6^ SINGLE DISC 
EXB CAB. 



TASK 03175 



DWG 02-755 ROZ COJ" 



SHT 

1 -2 



MILLIMETERS INCHES 



279.40 



11.00 



'^ 





















Si 


® 


C* Mill \ l.l.l.i.J U 



SEE NOTE 2 



279.40 



FRONT \ B- 



i. FOR TERMINATION OF CABLES SEE 02-755 D 12 
2. ITEMS 7-9,15-19 TO BE INSTALLED PER 02-755DI2, SHI 2 



I J tamul" 



R C E RP 



.R DENGEL 



P ABITANTE 



R RARKF-R 



DES/DFT 



DATE 



REVISIONS 



CHANGED ITEM I PICTORIALLY 
ADDED DIM. AREA C5, SECTION 
B'B WAS A-A 



J T |J.if|4B68l R |lO-lS-8l|ftOI 



ADDED ircAts IS- n Jo RbTe z. 



jTky|49l3l R 1 12-3-81 IR02V, 




2 
SEE NOTE 



6-5-81 



PERKIN-ELMER 

Computer Systems, Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSeD HEREIN IS THE PROP 
ttlTY OF THE PERKIN ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
Bt DISCLOSED OR USED FOR ANV OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE ASSEMBLY 

MOD 3210 SINGLE DISC EXP. 
CAB. OR t/O^ SINGLE DISC 
EXR CAB. 



TASK 03175 



DWG oa-7S5R02 C03 



SHT 



BRUNING 44-131 40579 




MKMmS44-131 40575 



B 



H 



M 



I 
00 



I 

00 

V V 



Q 

2: 



u 

o 
a 



I 
o 



^ 

u 



I 

o 

V 



Z 




I/) (J) N 

" 6 o 



o 
V 



o 

Q. 



_ rO 




I I . 
f\J — 

g o 
VV 



z 




z 
o 



I 

o 
V 



z 
o 








•>■ 




' 










6 




Z 
to 


_< 


>- 

CO 



z 


z 




-J 


7 














9 














9 














S 

g^., 


NOTES 













LJ 



3 



< 

X 



i 

I/) 




OS££^ /^ ^ANOAl : "^'P-Oae 



UNLESS OTHERWISE SPECIFIED 



SCALE 1 



DIMENSIONS 
INCHES 



ARE IN 



TOLERANCE: 

.XXX ± .005^ 
.XX ±.02 



.X 1.03 
ANGLES ±r 



NAME 



z 
z 

DC 

m 



R. LERO 



iJ TAMUL 



R 



DEnSlL 



P. ABITANTE 



R. BARKER 



TiTLfe 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



REVISIONS 



T 



PRE 

PRODUCTION 

APPROVAL 



INIT 

DEV^ 
ENG^ 



DATE 



RELEASED FOR PRODUCTION 

MFG. ENG. ^S"" DATEH^3-^^J 



6 



ll-S,-8i 

2-19-82 



PERKrN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT ANp THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



-19-82 



2-19-82 



2-19-82 



IIXLfi 

SCHEMATIC 

CONTROL PANEL 



TASK 



031 



of 



DWG 09-l4f 



Boe 



SHT 




REVISIONS 



31 



^. 



PRE 

PRODUCTION 

APPROVAL 



X 



X 



rNIT ^DATE 



PROD/^M i/^ste/ 



IN A/?£A J5. Ff>N fiSS'Y WAS 
PIcTORlfiLLY SHOy/N MOUNTED To 
CABINET FROM INSIPE . 



VT\tC)^F \-f9l3 \R I l2-g-8l I RO'1 



RELEASED FOR PRODUCTION 

MFG.ENG./^M DATE^4el?i 



349.25 



SEE NOTE I 



19 
SEE NOTE I 




USED IN MANUAL 47-D22 



UNLESS OTHERWISE SPECIFIED 



SCALE: r\j 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE' 



MILLIMETERS 



.XX ± .13 
.X ±.S 
X. ± .8 



NAME 



J.TAMUL 



R.CERO 



D.FOGGIA 



ABITANTE 



R. BARKER 



INCHES 



XXX ±,oos 

,XX ± .02 
,X ±.03 



TITLE 



DES/dpt 



SUPV 



CHK 



ENG 



M6R 



OC 



DATE 



9-5-81 



12-18-9/ 



l-z-/s-gj 



l^-IS-S'/ 



i2.-n-?i 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 



NOTES I, 5£g; 01-196 DI2,SHT.3 FOR TERMINATION OF CABLES. 



REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION 
LEVEL OF THIS DOCUMENT 



I n,D L^MI M OMMLL II^ULUUt inlla LtbtNU. 



TITLE 



ASSEMBLY, BASIC , 
SYSTEM CABINET W/ODFU 
MOD 3210, 208 V 



TASK 03175 



DWG 0I-IQ 6 ROT 



"DoJ 



SHT 



I D 



■l„ „„j H 



I M 



REVIS IONS 
T 1 1 r 




REAR VIEW 



NOTES 



DRAFTER 



J TAMULEVICIUS 



DATE 



9-2-81 



PERKINELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"IN -ORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFI ED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



ASSEMBLY , BASIC , 
SYSTEM CABINET W/0 DFU 
MOD 3210 .208V 



TASK 03175 



DWG 



01-196 



SHT 



D031 2-2 




REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



X 



n: 



DEV 
PROD 




szhzhmz 



INMEA P6, CPU-n (KEF.) WAS 35-798 



I 4803 I R |ia- 8-81 I Ror f 



7W AREA 05, FAM. VJSS 'V MV/tS 
PIcrORIfiLLy SHOV</N MOUNTCD TO 
ZABlNer.F-ROM INSIDE, /Zetf/S£D^SHT^3. 



VT\^Af \49I3 I R |ia-8-Sl|R02|A 



RELEASED FOR PRODUCTION 

MF6, ENG^^i^___ DATE l^\>t\'i^ 






J/^H I ^i) I SOSo I /? I f-7-8Z I /?a3 \x. 



349.25 (REF.) 




USED IN MAUNAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: r\_J 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE: 



MILLIMETERS 



.XX±.I3 
.X +.S 
X, ±.8 



NAME 



J.TAMUL 



R.CERO 



D. FOGGIA 



P. ABITANTE 



R.BARKER 



INCHES 



.XXX±005 
.XX ±J32 
.X *.03 



TITLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



9-10-81 



u-ir-w 



I Z -1 8-9/ 



iz-is r\ 



i7-n-y/ 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



SHEET NO, 



REV, LEVEL 



SHEET SIZE D 



PA;5lC CMQINC I 



NOTES 



THE REVISION LEVEL OE THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN ISTHEPROP-|_ 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
liiOflRQfliftTIOMi I PilflliilCiATIQN/>F ANY fOSHUCM 



TITLE 



INFORMATION DWG. 
W/0 DFU 
MOD 3210 , 208V 



TASK 03175 



D*6 01-196 R03 



DI2 



SHT 




5CREW, TAPTiTt HEX HD- 
SUDTTED, 10-32 X.5 
I6-8W F02 2REQ'D. 



-CABLE RESTRAJNT 
14-683 (REFJ 



DETAIL C 



■ CABLE DRAIN 
WIRE 



D 



9 



» 



■^ 



<m^ 



QQQ 

(o"ol e© Qr 







SEE DETAIL C 




SHIELDED CABLE 
A$ e ASSY. 8 FT. 

I7-447F03M0I(REF) 



-6ND. CABLE, 42' 

I7-295F0S (REF) 
(TERMINATE AT UNI-POINT 

GROUND) 



-MOUNTING KIT , 16-871 
FROM 02-744 (REF) 



PWR. EXP. SLAVE 
02-744 (REF.) 



& 



I I I I I 



I I I I I 




REAR 



C0MM,MUX.CA6LE - 

.7.463M0I (BEE) SECTION B-B 



BASIC CABINET 



NOTES 



1 I c 



DRAFTER 



J TAMULEVICIUS 



DATE 



REVISIONS 



1 I \ 1 I 



Mtl 



\^J \si>sci I /e I ^-7-02. 1 /?oi 



?-ll-g.l 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFDRMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
or THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



INFORMATION DWG. 
MOD 3210 ,208V 



TASK 03175 



DWG 



01-196 ROI 



Di2 



SHT 

2-3 



I7-447F03MO.CREF.) P.S. MASTER/ SLAVE INTERFACE 



17-29SF0S(REF) 






-^ 






o 




oQ 


] 






J 


■^^ 






O 




o'^ 










VIEW 


F-F 



P8-M 



± 



REVISIONS 

T 



T 1 1 1 1 

AREA E(i, FAN ASS^Y WAS, PVCTORlALLY 
£>HOWW KAOUMTED TO C^BVME'J FROW 
VMSVDt 



VT I a^f I <?9/3 I K I i2-B-ai \RoilX 



£f.r. CHAMdei finADE: S££ A7/C^O/^/e-/m /io/ 



\-<^-7-&Z\ /?02 



■ 



P8-S 



POWER CORD (DISCI TO BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL. 
PROVIDE SUFFICIENT SLACK TO ALLOW 
DISC PULL OUT TO FULL LENGTH OF 
SLIDES. 



POWER SUPPLY CABLES TO BE 
COILED WITHIN UPRIGHT CHANNEL 
AND SECURED WITH TIES. 



PWR. EXP. MASTER, 230V 

PS/PSU-02-743F02 
(.REF.) 



PWR. EXP, SLAVE 
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DATE 
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"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
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NOTES 



I.* INDICATES KEY LOCATION ON Jl 
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PERKIN-ELMER 



Comp'jter Systems Division 
Oceanport , N. J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKINELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FORSNY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKINELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



BACKPANEL MAP - DFU 
W/HPFPP 



TASK 03179 



D*60i-l97 Boi 



N 



.^21 



SHT 

4- 4 



SIS.A 



ft I 

MILLIMETERS 



526.55 



482.60 



361.95 



549.25 



CABLE 

S-BUS 

l7-234FrOfREF.-) 



CABLE 
SO CONDUCTOR" 
l7-234F0e (REF.) 



D.D. STM 
3S-764 (RER) 

HIGH 

PERFOFIMANCE" 

FLOATING POINT 

PROCESSOR 

02-66SCREr) 

LSU,02-73lt- 
BOOTLOADER, 
02-732 (REF 1 



3200SELCH ■ 
02-G77 (,REF.) 

COM M. MUX.- 

CABLE (REF.) 

17- 463 MO I 



SHEET Ng 



REV. LEVEL 




B 

INCHES 



20.75 



19.00 



.14.25 



13.75 



-BASIC SYSTEM CABINET, 208V (REF.) 
O1-197F0I , DOMESTIC 
1-197 F02 / INTERNATIONAL 



r 
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'1 



e a e a 



© @ 



□ oooO □ ooQ 



^^^Sp^f* 




-ATTACH DRAIN WIRE 
TO CABINET UPRIGHT 



SHEET SIZE 



-DISC EXPANSION 

(FOR DISC INSTALLATION SEE I6-876CI2) 




Vr I CilF\^B03 I R \lZ-8-8l | ROff 



JN A/i£A US ,F/>N fiSS'Y WAS 
PICTORIALLY SHOWN MOUNTED TO 
CABINET FROM INSIDS, REVISED 5HT. 3 



526.55- 
482.60- 



361.95 (REF.) M. P 



- D.D. STM 
3S-764 (REF.) 

-LBC (REF.l 
3S-77IF04 



-CPU-D(REF,) 
35-770 

-CPU-C (REF.) 

35-769 
-CPU-B (REF.) 

35-768 
-CPU-A (REF.) 

35-816 



-U-CLOCK (REF) 

02-24OF02MO^ 

-2 LINECOMM.MUX. 

O2-S87M0I (REF.) 
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1 — r 



ji/pi 
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« i 
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« 1 



REVISIONS 



PRE 

PRODUCTION 

APPROVAL 



I 



OEV 
PROD 




DATE 



W /)R£A F6,CPU-A(REr.)lV/l5 35-798 



VT \ ^jF \ 4-913 |R \i2-8-SI \Roz\\ 



RELEASED FOR PRODUCTION 



MFG. EN6. 



/nitieoM/LM tec 3: /?£f /<.££> .5///5 2 /.S: 



JA/i 






-349.25 (REF.) 




USED IN MANUAL 47-022 



'c^-ta- 



SECTION A-A 



I DC CONTROLLER 

02-734 !REF.) 



SHIELDED A^B CABLE 

26 ^60 PIN, 17-447 F03M0I (REF) 



UNLESS OTHERWISE SPECIFIED 



SCALE: r\__^ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE: 



MILLIMETERS 



.XX 4.13 

.X ±.5 
X.±.6 



NAME 



J.TAMUL 



R.CER0 



D. FOGGIA 



P.ABITANTE 



R.BARKER 



INCHES 



.XXX±.OOS 

.XX ±az 

.X ±JD3 



TfTLE 



DES/dft 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



9-11-8! 



jijJM. 



n-is-'g/ 



12 -It-?/ 



n -/?-»/ 



PERKIN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



BASIC CABINET 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISON LEVEL 
OF THIS DOCUMENT. 



,35-811 BD.TG BE CONFIGURED PER 35-81 1 E03 (CONFIGURATION TABLE) 



"INFORMATION DISCLOSED HEREIN IS THE PROP-|_ 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER : 



TITLE 



INFORMATION DWG. 

W/DFU 
MOD 3210 , 208V 



TASK 03175 
D*6 01-197 RQ5" 



T 



ML 



SHT 




SCREW, TAPTITE HEX HD 
SLOTTED; 10-32 X.5 
lfc-804 f02, 2 REQ'O. 



-CABLE RESTRAINT 
14-683 (REF) 



DETAIL C 



-CABLE DRAIN 
WIRE 






<s> 



o © o 



e «\ 



m V o oi (tfr 






® 



m. 




SEE DETAIL C 




SHIELDED CABLE 
A^ B ASSY. 8 FT 

l7-447F03M0KReF) 



-GND CABLE, 42 

I7-295F0 5 (ftEF> 
(TERMINATE AT UNI POINT 

GROUND ) 



-MOUNTING KIT , 16-671 
FROM 02-744 (REF) 



PWR. EXP. SLAVE 
02-744 (REF.1 



3 



I 1 I rr 








REAR 



COMM.MUX. CABLE 
II7-463M0I (REfl) 



SECTION B-B 



BASIC CABfNET 



REVISIONS 



1 1 1 1 1 — 

exTFr/si^f cuAH&ei^ AAACiE: see" 
lYi/C/ffo f=^4./n MOO : 



JM 



mc 



\SeSO 



\f-7-82L\^oT 



NOTES 



DRAFTER 



J TAMULEVICIUS 



DATE 



?-'|-g.l 



PERKIN-ELMER 

Computer Systems Division 
Oeeanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCtUDE THIS LEGEND. 



TITLE 



INFORMATION DWG. 
MOD 3210 ,208V 



TASK 



N 



Q3I75_ 
DWG Oi-|g7 ROT 



DI2 



SHT 

2-3 



VIEW E-E 

I7-447F03M0.(REF.> P.S.MASTER/ SLAVE .NTERWCE 



l7-29SF05(ftEF) 





REVISIONS 



ARE.^ E&, FAN ASS.'Y WAS P\CTOR\ALUY 
5HOW>J ^AOOWVtD TO C^B\VltT FROW 
\M&\DE. 



VT 



CJjr |.4'^t3 I R h2-&-ai |R0> bf 






ses- 



JAH 






P8-M 



P8-S 



POWER C0Fy3 (DISC) TO BE COILED AND 
SECURED WITHIN UPRIGHT CHANNEL, 

PROVIDE SUFFICIENT Slack td allow 

DISC PULL OUT to FULL LENGTH OF 
SLIDES, 



POWER SUPPLY CABLES TO BE 
COILED WITHIN UPRIGHT CHANNEL 
AND SECURED WITH TIES. 



PWR. EXP. MASTER , 230V 
PS/ P5U ' 02-743F02 
IREF.) 



PWR. EXP, SLAVE 
02-744 (REfi) 
COPTION) 



SEE NOTE 2 



UNI-POINT GROUND STRAg , l7-Se5F0l 
SCREW,PHPS?6-32X 3/8', I6-237F03 

- - Vh ?( 



LOCKWASHER.EXT.TOOfH ?6 
BETWEEN LUG AND BASE^ 
FLATVWShER'6 16 oeoFoz 

'• -• ■■■'■• . *»•»*-•■■ 



'l6-380F0l (l WASHER INSTALLED 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



■INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 

oe..i>iiis,.aAiA.SHAU..lNCl,tilflfiJlitSiJifi6.'!ilft-,.. 



BASIC CABINET 



NOTES ,, CONNECT B TO C, TO POVVER P5U FROM P5 IF RS 02-^^^^^^ ONLY) IS USED. 

2. CONNECT A TO C, WHEN P,S, 02 743F02(P5/P5U:)IS USED. 



DRAFTER 



J TAMULEVICIUS 



DATE 



9-15-Bl 
1 



TITLE 



INFORMATION DWG. 
MOD 3210 , 208 V 



TASK 03175 



DWG 01-!97RC2 



DI2 



SHT 

3-3 



7.6— Tf- 
5,1 



30.5 
1 



482.2 



halt/run 

-SIN&LE ENABLE 



INIT rLOCK 



CPU MEMORY 
POWER POWER WAIT 



FAULT 



HPL- 



ON 



DISABLE 



=8= 



•LOGO STRIP 
I3-02SF22CREF) 
POSITION AS SHOWN 



STANDBY 



-30" CABINET 
CONTROL PANEL 
09-140 (REF.) 
CSEE NOTE 31 

POSlTlOM.TOP OF- 
CPU CHASSIS 
WITH TOP OF FAN 
ASSY, 




35.6 -f* 




MOUNTING SCREWS(*4-40X 3/8 ), 
FLATWAiHERS AND INT- TOOTH 
WASHERS SUPPLIED 



CABLE LENGTH, 
CABLE WIDTH, 



940., 
33. 



UPRIGHT SHOWN ■ 
FOR REFERANCE 
ONLY, 



354.i 




101.6- 



3 



Imountingscrew- 
i thread forming 

■*IO-3^X3/B" 
8 SUPPLIED 



' MAINTAIN UIN. 
-I CLEARANCE BETWEEN' 
ADJACENT FACES OF 
CPU CHASSIS AND 
PERKIN ELMER FAN 
ASSEMBLY (4.1 MAX.OPEN )^ 



8 LINE COMM MUXt: =--^^- 

3200 SELECTOR, PI _ J 

CHANNEL ^ - "oJ - -j 
I.D.C.i- — ---d 

i/o^- ----- 

01 
1/Ofc -Z.-- -.- 

, , 00 I 



- 465.1 - 
• 482,2 - 

FRONT 



RECOMMENDED DlREaiON 
OF AIR FLOW. SEE TABLE 
FOR COOLING REQUIREMENTS. 
PROVIDE APPROPRIATE 
EXTERNAL AIR SUPPLY TO 
FAN ASS'Y, 







I I 



'^ 



I 



r 



455.- 



RIGHT SIDE 



33. 



S.I 



r.6 



6.9 



30.S 



35.6 



7S.2 



101,6 



.20 



.30 



.35 



1.20 



3.00 



4.00 



13.94 



IS 


2302 1 S.3 




14 


2S02(STM)2926(S6C)|S.3 


STM) 6.2(SBOl 


13 


3068 


6.5 




12 


2124 


4.5 




II 


3304 


7.0 




10 


24S4 


5.2 




9 


1652 


3.5 




8 


8 SO 


L8 




7 


850 


1.8 




e 


1652 


3.5 




s 


1652 


3,5 




4 


IGS2 


3.5 




3 


i€S2 


3.5 




2 


1GS2 


3.5 




1 


IS 52 


3.6 







1652 


3.5 




M,-4.^«fflH« 









REVISIONS 



X 



PRE 

PRODUCTION 

APPROVAL 



X 



31 



INIT DATE 

DEV ~^\7 'Vi SI 
PRODi^M-iliililL 



-T 



RELEASED FOR PRODUCTION 

-DATE --I'll -.7^ 



MFG.ENG. ^^i 




USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: ^-\^ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE : 



MILLIMETERS 



.XX ± 
,X ± 
X. ± 



.13 
.5 



NAME 



J.TAMUL 



R.CERO 



R.DENGEL 



RABITANTE 



R. BARKER 



INCHES 



.XXX ±.005 
.XX ± ,02 
.X ± .03 



TITLE 



OES/dft 



SUPV 



CHK 



ENG 



MGR 



00 



DATE 



10-2-81 



2-19-82 



2-19-82 



2-19-82 



2-19-82 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



462.2 



4SS. 



MILLIMFTFRS 



19.00 



17.9 



370 



INCHES 



SLOT |P€RSEC0WD| MINUTE 



, COOLING REQ'a ACROSS 

j P.CASSY (SEE NOTE 2) 



COOLING REQUIREMENTS 






NOTES 



I. RC. ASSEMBLIES NOTED WITH (*) ARE SUPPLIED WITH BASIC CPU CHASSIS. 
OTHER OPTIONAL RC. ASSEMBLIES ARE SHOWN FOR REF LOCATION IN CHASSIS ONLY, 



2.THE ABOVE COOLING REQUIREMENTS (SEE TABLE) WILL PROVIDE EXITING AIR TEMPERATURES 
WITHIN I5^CC59°F;0F INPUT AiR SUPPLY. (FOR PERKIN ELMER COOLING FAN ASSY SEE II-295M0I(m32-s6i ; 



THE SYSTEM CONTROL PANEL SHAl L OPERATE AS 
DEFINED IN 3210 PROCESSOR USERS MANUAL 29-747 



00 



- SHEET NO. 



00 



REV. LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET 
IS CONSIDERED TO BE THE REVISION 
LEVEL OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE REC IPIE_NT_AND THE PERKINELMER 

OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
BASIC CPU CHASSIS 
(W/O DFU CAR^BILITY) 
C32I0/A) 



TASK 03131 
DWG 02-783 



Di2 



SHT 



■ ■? i 



B 



X 



, ASSY. POWER REQUIREMENTS (AMPS ) 



SLOT 
NO. 



IS 



09 



07 



03 



02 



P.C. ASSEMBLY 



STU 



STM (SBC) 



LBC 



CPU-D 



CPU-C 



CPU-B 



CPU-A 



L%ii/ U-CLOCK 



2 LINE COMM MUX 



8 LINE COMM MUX 



M- 



I.D.C. 



I/O 



I/O 



I/O 



PS 



2.2 



2:2(15) 



8.0 



7.6 



10.6 



8.8 



5.2 



2.75 



2.0 



6.0 



6.0 



256KB S12KB 



J.O 



1,8/4 



2-2/ S 



2.0 



PSU 



3.3 



4.2 
2.0/.S 



2.0 



1MB 



2.0 



2MB 



4.8 



2.S/1.4 



2.0 



H I J I K 



NOTE 2 

NOTE 3 /note 4 



8.9- 



/ PSJ^X*"^ JUMPER(REF.) 
•afc a% Aa CONNECT JUMPER FFVOM POSITION 

JWa Wo WrPSU B TOC WHEN POWER SUPPLY WITH 

3 * ^B i^C p5 ONLY IS USED, 

CONNECT JUMPER FROM POSITION 
A TO C WHEN POWER SUPPLY WITH 

DETAIL B ps/psu is used. 



P5 CONTROL 



OVERTEUPERATURE PROTECTION 



OUTPUT Signals to the backpanel 

FROM OPSC 



P5$ PSU OVERVOLTAGE LIMITING 



PS* PSU 120 HZ RIPPLE 



PS* PSU LOAD-LINE, TEMPERATURE 
8 DYNAMIC LOADING REGULATION 



PSU SENSE POINT LOCATION ON 
BACKPANEL 



PS SENSE POINT LOCATION ON 
BACKPANEL 



VOLTAGE AT SENSE POINTS 



REMOTE SENSE POINTS 



REQUIREMENT 



ON/OFF CONTROL OF PS THROUGH THE KEY SWITCH 



pc suuT nnuvfti TPup^nATiiHg lOST ± ^°r f22i°F±4i°F) 
PS RESET "temperature isb°C±6°C( i76"''F J=42.8°F) 
PFDTO OUTPUT POWER FAIL DETECT 



LOGIC LEVELS' I. 



..OPEN CIRCUIT WITH PULL-UP 
TO F>5U THROUGH 860 OHMS 
(ON CPU A BOARD) 



0...I.2 VOLTS MAXIMUM WITH A 10- 
CURRENT SINK 



2«.FI TWICE LINE FREQUENCY CLOCK SIGNAL OUTPUT 

L OGIC LEVELS : t ... APPROX IMATELY I MILLISECOND 

WIDE 5VDC PULSE EVERY 8.3 

MILLISECONDS WITH A SOURCE 
RESISTANCE OF 1 KOHMS 

0... IVDC MAXIMUM 

. NO MORE THAN 2 STANDARD L INE 
FREQUENCY CLOCK MODULES OR 
UNIVERSAL CLOCK MODULES 
ATTACHED TO THE CPU BACK- 
PANEL 



MAXIMUM loading :. 



6.0 VOLTS MAX AT SENSE POINTS 



60 MILL1V0LTS(DC TO 20 MHZ) PEAK TO PEAK MAX 
(0-S0°C)(32- I22°F) NO LOAD TO FULL LOAD MEASURED 
AT SENSE POINTS WITH DIFFERENTIAL PROBE 



± SZ AT ANY POINT ON BOARD (LOAD) 



CONNECTOR J2 



CONNECTOR J4M 



5.08 VOLTS t- 10 MILLIVOLTS 



PROVIDED AT BACKPANEL TO OVERCOME 

VOLTAGE PROP FROM POWER SUPPLY TO BACKPANEL 



DESCRIPTION 



CHASSIS POWER REQUIREMENTS 



NOTES 




465. 



1 r 



REVISIONS 
1 r 



CONTROL PANEL (REAR") 



SLOT 15: 



©~V ^CONNjPINI IDENTIFICATION (TYP.") 



CONN I 



CONN 2 



10 

9 
09::: 

08:- 

07:: 

®06:: 

05:- 
04:- 




DMA TERMINATOR 
3S-814F01 (REF.) 




CONN I 



09 



08 



07 



06 



05 



2*, 



03 



02 



PIN 

NO 



PSU 



PSU SENSE 



PSU 



PSU 6ND 



PSU SENSE 6ND 



PSU GNO 



JlIilL. 



ZXLFI 



PFDT8 



KSON0 



J2 (12 PIN) 



PS 



PS 



PS 



P5 



PS 



PS SENSE GNp 



CHSGND 



PS SENSE 



PSGND 



PSGND 



PS GNO 



PS GNO 



PSGND 



PSGND 



J4M (IS PIN) 



PS 



PS 



P5 



PS 



P5 



PS SENSE GNP 



CHS GNP 



PS SENSE 



PSGND 



PS GNO 



PSGND 



PS GNP 



PSGND 



PSGND 



J4S 05 PIN) 



BACKPANEL CONNECTOR ( j P.C.HEADER) 



CONN. PIN ASSIGNMENT' 



I/O TERMINATOR 
35-6l3FOI(REE) 



VIEW A-A 

(BACKWNEL APP.SIDE) 




12 PIN HEADER 

KF. FDR MATING CONNECTOR USE 

AMP. R»RT NO. 1-480706-0 OR EOUIV. 



-DMA TERMINATOR 
3S-BI4F02 (REF,) 



DC GROUND CABLE 

I7-S8SF0I fREF.) 
TO BE CONNECTED TO 
CHASSIS GNO. 



SEE DETAIL B 



POWER SUPPLY CABLE INTERFACE 

CONNECTORS J4M *J2 ARE TO BE USED FOR 

BASIC CPU CHASSIS REQUIREMENTS TO A 

MAXIMUM OF 7S AMPS (USING PS MASTER) < lOAMPS(PSU), 

6 AMPS OF PSU IS NEEDED DURING BATTERY BACKUP FOR 

4 MEGA BYTES. FOR CONFIGURATIONS THAT FIEQUIRE 

ADDITIONAL P5 POWER, CONNECTOR J4S IS 

TO BE USED WITH PS SLAVE. ALLOWABLE TOTAL PS CURRENT 

THRU J4M4 J4S 4- J5 = |50AMPS. SEE TABLE 

FOR P.C.ASSEMSLY POWER REQUIREMENTS 

AND CONNECTOR PIN ASSIGNMENTS. 

15 PIN HEADER 

REF. FOR MATING CONNECTOR USE 

AMR PART NO. 1-480710-0 OR EQUIV. 



ACCESSORY CONNECTOR 
(PS DISTRIBUTION) 



SPRING SPADE 
TONGUE LUG FOR 

H STUD 



1 FOR ADDITIONAL POWER REQUIREMENT INFORMATION SEE 47-020 
(REF.) SEE 02^743F0I CM32-540) FOR PERKIN ELMER POWER CONDITIONER 
2 VALUES SHOWN ARE PER ACTIVE MODECMEMORY MODULE IS ACCESSED EVERY 
1,2 IJ SEC.) ONLY ONE MEMORY MODULE MAY BE ACTIVE. 

— -^ -T = \ T- — \ r°""~T — 



3. VALUES SHOWN ARE PER STA^D-BY MODECMEMORY MODULE IS NOT ACCESSED). 

4, VALUES SHOWN ARE BATTERY BACKUP DRAIN- 



DRAFTER 



■J TAMULEVICIUS 



DATE 



10-2- 



B 



81 
T" 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
BASIC CPU CHASSIS 



TASK 



03i3i 



DWG 02-783 



DT2 



SHI 

2-2 



N 



7.6- 



30.5 



482.2 



halt/wjn 

SINGLE ENAB LE 



-I PL- 



DISABLE 






STANDBY 



■ LOGO STRIP 
I3-02SF22 (REF.) 
POSITION AS SHOWN 



30" CABINET 
CONTF«DL PANEL 
09-140 (FIEF.) 
(SEE NOTE 3 ) 



•CPU CHASSIS W/DFU 
11-303 (REF.) 



I0i,6 



- 354.1 



76,2 



101.6 



33. 


1.3 


S.i 


.20 


7,6 


.30 


4,1 


,16 


8.9 


.35 


30.S 


1,20 


35.G 


1,40 


76.2 


3.00 


101.6 


4,00 







4fe5.l 



462.2 



19.00 



4SS. 



940. 



MILL1MFTERS 



17.9 



37.0 



INCHES 



NOTES 



S.I, M, (SBC) SEE NOTE I 



LBC^ 



I CONN SI 



CPU-C 



I CONS 5 1 



CPU-B 



CONN 4 I 



2 LINE COMM MUX 




35.6 



■MOUNTING SCREWS(''4-40X3/8>/ 
FLATWASHERS AND INT. TOOTH 
WASHERS SUPPLIED 



LENGTH, 940- 
WIDTH, 33. 



UPRIGHT SHOWN 
FOR REFERANCE 
ONLY 



POSITION TOP OF- 
CPU CHASSIS 
WITH TOP OF FAN 
ASSY, 



MOUNTING SCREW- 
THREAD FORMING 
*I0-32X3/S'' 
8 SUPPLIED 



CONN 4 I 



I CONN 4 



^ © 



I CONN 3 I 



I CONN 3 1 



09 



H- -2-8- 
HPFPP-B t^ 

07 

HPFPP-A p:^- - 

OS 

LSU/U-CLOCK Jr -- — 

OS 



04 



LINE COMM MUX t : 

03 
I/O t^ = - - 
3200 SELECTOR , 22_ 

CHANNEL }^ — 

, Ql , 

I,D.C,;= 

I/O ^ = — 



- MAINTAIN UIN. 
CLEARANCE BETWEEN 
ADJACENT FACES OF 
CPU CHASSIS AND 
PERKIN ELMER FAN 
ASSEMBLY (4.1 MAX. OPEN ) 



- 465.1 - 

■ 482,2 - 
FRONT 



RECOMMENDED DIRECTION 
OF AIR FLOW. SEE TABLE 
FOR COOLING REQUIREMENT^ 
PROVIDE APPROPRIATE 
EXTERNAL AIR SUPPLY TO 
FAN ASS'Y, 




■455 
RIGHT SIDE 



IS 


2S02 1 5.3 i 


:4 


2502(STM12926(SBO|5.3(STM)6.2(SBC)| 


13 


3068 


6.5 




12 


2124 


4.5 




11 


3304 


7.0 




10 J 


2454 


5.2 




9 


1652 


3.5 




8 


2785 


5.9 




7 


2785 


S.9 




6 


850 


1.8 




5 


8S0 


1.8 




4 


16 52 


3.5 




3 


1652 


3,5 




2 


1652 


3.5 




1 I 1652 


3.5 







1652 


3,5 





=fc; 



3 



• SLOT PEP. SECOND I MINUTE 
' ' COOLING REQ'D. ACROSS 






P.CASSY (SEE NOTE 2) 



COOLING REOJIRBCNTS 



P. C. ASSEMBLIES NOTED WITH C*) ARE SUPPLIED WITH BASIC CPU CHASSIS. 



'other OPTIONAL RC. ASSEMBLIES ARE SHOWN FOR REF, LOCATION IN CHASSIS ONLY. 
2.THE ABOVE COOLING REQUIREMENTS (SEE TABLE) WILL PROVIDE EXITING AIR JEMPER.ATURES^ ^,^, . 
■v,<j|Tuif^ j^^r r^Q° ci nir^ inpJt air SUPPI v r FOR PFRK 'N p MER COOLING FAN ASSY SEE II-295M0I •m32-5Si) 

A I ^'^^ ' ■ 



3. THE SYSTEM CONTROL PANEL SHALL OPERATE 
DEFINED IN 32!0 PROCESSOR USERS MANUAL 



REVISIONS 



JL 



X 



PRE 

PRODUCTION 

APPROVAL 



X 



X 



X 



I {JIT DATE 

DEV .^ '''""^ ,^' 



RELEASED FOR PRODUCTION 

UFG.ZHG. Mlc-L. DATE^mii 



^ 




USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: '"V^ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE •• 



MILLIMETERS 



,XX ± .13 
,X ± ,5 
X. ± .8 



NAME 



J.TAMUL 



R.CERO 



R.DENGEL 



RABITANTE 



R. BARKER 



INCHES 



.XXX ±.005 
.XX ± .02 
.X ± .03 



TITLE 



OES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



10-2-81 



2-19-82 



2-19-82 



2-19-82 



2-19-82 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



2 I i 



!00!C0 



D D 



'bHEcl NO. 



REV, LEVEL 



SHEET SIZE 



I THE REVISION LEVEL OF THIS SHEET 
,A,S IS CONSIDERED TO BE THE REVISION 
29-747 LEVEL OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION. 
COMPUTER SYSTEMSX)IViSION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 



TITLE INFORMATION DWG. 
BASIC CPU CHASSIS 

C W/DFU 



CAPABI 

(32 10 /A) 



L'TY) 



TASK 



03131 



B 



2I±^^ ^ 



SHT 



B 



J. 



RC.ASSY. POWER REQUIREMENTS CAMPS) 



SLOT 
NO 



10 



09 



OS 



OS 



03 



02 



P.C. ASSEMBLY 



Trer 



STM (sac) 



LBC 



CPU-B 



CPU-A 



HPFPP-B 



HPFPP-A 



LSU/U-CLOCK 



2 LINE COMM MUX 



8 LINE COMM MUX 



I/O 



I.D.C. 



r/0 



PS 



Z.2(l S) 



8.0 



7.G 



10.6 



8.8 



S.Z 



21.0 



2.7S 



2.0 



6.0 



2&feKB 



3.0 



I.8/.6 



2.0 



PSU 



SI2KB 



3.3 



2.2/ ,9 



2.0 



iMfi_ 



4.2 



2.0/. 9 



2.0 



IMS. 



4,8 



2.S/I.4 



2.0 



J I K I L I M 



NOTE 2 

NOTE 3 /NOTE 4 



REVISIONS 
T 1 1 I r 




PS,> 



DETAIL B 



I7-S84 

JUMPER (REF.) 

CONNECT JUMPER FROM POSITION 
B TO C WHEN POWER SUPPLY WiTH 
PS ONLY IS USED. 
CONNECT JUMPER FROM POSITION 
A TO C WHEN POWER SUPPLY WITH 
PS/PSU IS USED. 



PS CONTROL 



OVERTEMPERATURE PROTECTION 



OUTPUT SIGNALS TO THE BACKPANEL 
fROM DPSC 



P5t PSU OVERVOLTAGE LIMITING 



P5S PSU 120 HZ RIPPLE 



PS« PSU LOAD, LINE, TEMPERATURE 
i DYNAMIC LOADING REGULATION 



PSU SENSE POINT LOCATION ON 
BACKPANEL 



PS SENSE POINT LOCATION ON 
BACKPANEL 



VOLTAGE AT SENSE POINTS 



REMOTE SENSE POINTS 



REQUIREMENT 



ON/OFF CONTROL OF PS THROUGH THE KEY SWITCH 



PS SHUTDOWN TEMPERATURE 10S"C±S"C (221'F± 4I<'F) 
PS RESET TEMPEFWTURE ao°C±6°C (l76°F ±42.6° F) 



PFDTO OUTPUT POWER FAIL DETECT 



LOGIC LEVELS- I. 



2XLFI TWICE LINE FREQutNCY CLOCK SIGNAL OUTPUT 



LOGIC LEVELS: I , 



0... IVOC MAXIMUM 
MAXIMUM loading :. 



S.O VOLTS MAX AT SENSE POINTS 



£0 MILLIVOLTStDC TO 20 MHZ) PEAK TO PEAK MAX 
(0-SO°C)(32-l22°F) NO LOAD TO FULL LOAD MEASURED 
AT SENSE POINTS WITH DIFFERENTIAL PROBE 



±5.,?' AT ANY POINT ON BOARD (LOAD) 



CONNECTOR J2 



CENTER OF SLOT 9 ON APP. SIDE 



S.OB VOLTS t 10 M ILL IVOLTS 



PROVIDED AT BACKPANEL TO OVERCOME 

VOLTAGE DROP FROM POWER SUPPLY TO BACKPANEL 



DESCRIPTION 



CHASSIS POWER REQUIREMENTS 




.OPEN CIRCUIT WITH PULL-UP 
TO PSU THROUGH 8600HMS 
(ON CPU A BOARD) 

.1.2 VOLTS MAXIMUM WITH A 10. 
CURRENT SINK 



.APPROXIMATELY I MILLISECOND 
WIDE 5VDC PULSE EVERY 8.3 
MILLISECONDS WITH A SOURCE 
RESISTANCE OF I KOHMS 



NO MORE THAN 2 STANDARD LINE 
FRFQUENCY CLOCK MODULES OR 
UNIVERSAL CLOCK MODULES 
ATTACHED TO THE CPU BACK- 
PANEL 



NOTES 



CONN.PINI IDENTIFICATION (TYP.^) 



ACCESSORY SIGNAL CABLE INTERFACE 
4 PIN HEADER 

REF, FOR MATING CONNECTOR USE 
AMP. PART NO. 1-460702-0 OR EQUIV. 



12 PIN HEADER 

REE FOR MATING CONNECTOR USE 

AMP. PART NO. 1-460706-0 OR EQUIV. 



SEE DETAIL B 



POWER SUPPLY CABLE INTERFACE 

CONNECTORS j4Mej2 ARE TO BE USED FOR 

BASIC CPU CHASSIS REQUIREMENTS TO A 

MAXIMUM OF 7SAMPSWSING PS MASTER) t 10 AMPS (PSU), 

6 AMPS OF PSU IS NEEDED DURING BATTERY BACKUP FOR 4 

MEGA BYTES. FOR CONFIGURATIONS THAT REQUIRE 

ADDITIONAL PS POWERXONNECTOR J4S IS TO BE USED 

WITH PS SLAVE. ALLOWABLE TOTAL PS CURRENT THRU 

J4M+ J45+ JS^IJOAMPS. SEE TABLE FOR P.C. 

ASSEMBLY POWER REQUIREMENTS AND 

CONNECTOR PIN ASSIGNMENTS. 

15 PIN HEADER 

REF. FOR MATING CONNECTOR USE 

AMR PART NO. 1-480710-0 OR EOUIV, 

ACCESSORY CONNECTOR 
(PS DISTRIBUTION) 



1. FOR ADDITIONAL POWER REQUIREMENT INFORMATION SEE 47-020 
(REF) SEE 0^-743F0l CM32-540)F0R PERKiN ELMER POWER CONDITIONER 

2. VALUES SHOWN ARE PER ACTIVE MODE (MEMORY MODULE IS ACCESSED EVERY 
1.2 JJ SEC). ONLY ONE MEMORY MODULE MAY BE ACTIVE. 

"1 1 F 



3. VALUES SHOWN ARE PER STAND-BY MODE CMEMQRY MODULE IS NOT ACCESSED ). 
4. VALUES SHOWN ARE BATTERY BACKUP DRAIN. 



T 



DRAFTER 



TAMULEVICIUS 



DATE 



10-2-81 



PERKIN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFC RMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION, DUPLICATION OF ANY PORTION 
OF THIS DATASHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
BASIC CPU CHASSIS 



TASK 03131 



DWG 02-784 



DI2 



SHT 

2-2 



N 



-*] 46. t-- 



N MINIMUM 
iCE BETWEEN- 



MAINT/ ,. „ ^^^ 

CLEAR iCE BETWEEN H 

ADJACl IT FACES OF . 

PEB,KI^ ELMER CPU yy 
CHASS I AND FAN / I 

ASSY. < 1.1 MAX OPEN) 



PO' f ION 
FAN feSY, 
OF Fu C 



ION TOP OF -' 

"' WITH TOP 

CHASSIS 



(REF.)FOP ^E 
SEE; 



CPU CHASSIS 



11-29 5 X MODEL 
11-30 1 _r 3210 

02-?: 1"1 MODEL 
02-71 I_r32l0-A 



li 



38. 



J- 



r? 




AIR FLOW 



-^ t-^15, 



iffl^ 



330. [ 



-S.S4(.2I8 IN) DIA. 
4 PLACES 

• UPRIGHT SHOWN FOR 
REFERANCE ONLY 




REVISIONS 



PRE 

PRODuCTlOM 

APPflOVit. 



■mx 04TE 



PROD/T/BC 



asm 



RELEASED FOR PRODUCTION 
MFG. eNG, Z"J''?. it:takM. jln/li 



FAN ASSEMBLY 



101.6 CENTIMETERS 
(40.0") 



.26 

STATIC f° 

PRESSURE -IS 

(INCHES HjOJ.IO 

.05 



^ 




1 








■-,': 


s^OHZ 










>C 





^ 




50HZ- 




■■^ — 


>> 


^ 


1 






S 


\ 




MOUNTING SCREW 
^THREAD FORMING 

* 10-32 X 3/e* 
4 SUPPLIED 



-UPRIGHT SHOWN FOR 
REFERANCE ONLY 



POWER REQUIREMENTS 
US VAC 
SO -60 HZ 
2 AMPS 




4.1 



38. 



46. 



279,4 



330, 



349.3 



363. 



MILLIMETERS 




20 <»0 GO 80 100 120 
AIR VOLUME (CFM) 
INO'.VIDUAL FAN PERFORMANCE CURVE 



4 PIN CONNECTOR PLUG 
FOR MATING CONNECTOR CAP 
SEE AMP. PART NO. 1-480703-0 

REF. PLuS J.4 0N{§|r,||^0. (BE.30') 

PLUG INTO ^7 0n{0|:|^,4F0,^'^|.^CB0X) 



USED IN MANUAL 47-022 



CURRENT 



SPEED 



AIR FLOW 



FREQUENCY 



VOLTAGE 



.2 4 A/ FAN 



2600 RPM/2950RPM 



SEE PERF. CURVE 



50/60 HZ 



117 VOLTS 



FAN SPECIFICATIONS 



UNLESS OTHeRWlSE SPeClFIED 



SCALE I /"V/ 



DIMENSIONS ARE IN 
MILLIMETERS 



MILLIMETERS |T0L| INCHES 



,XX t J3 

'X * "^ 
X. ± 



.XXX ± .0051 



:.03 



PERKIN-ELMER 

Computer Syslams Division 
Oceanport, N.J. 07757 



■' INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOH ANY OTHER PUH- 
FOSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND, 



TITLE 3210, 32IO/A 
INFORMATION DWG. 
FAN ASSEMBLY 



HOTEt 



■mmmGM-131 40579 



J TAMUL I 



DES/OFT 



10-8-81 



R CERO 



\-2-->-i'i- 



R DENGEL 



P ABlTANTE 



A- j-'-e'^ 



B BARKER 



I-2.1-S1- 



TASK 03131 



l-TI-frT. 



DWO H-295M0I CI2 



I - I 



762. 




REF. 

FRONT DOOR MAGNETIC 

CATCH BRACKET 

SEE 02-786 FOR FRONT 

DOOR AND FILLER PANEL 

VARIATIONS 



(2)4 PIN CONNECTORS, 
125 VAC. RECOMMENDED 
FOR PERKIN ELMER FAN 
POWER INTERFACE. 
REF: FOR MATING 
CONNECTOR USE AMR 
PART NO. 1-480702-0 
OR EQUIV. 



SEE DETAIL A OR B 



250 VAC, 20 AMP 
RECOMMENDED FOR USE 
WITH PERKIN ELMER 
POWER SUPPLY 

UNI-POINT GROUND 

SCREW, PHPS " e- 32X 3 ■ ■ 
FLAT WASHER 6 AND C 
EXT. TH. LOCKWASHERS ' 



REAR 




4.22DIA. 
MOUNTING HOLES 
E.I.A. UNIVERSAL 
SPACING 



/-I/O INTERFACE' 
V PANEL, 2 PLS, 



REAR DOOR SUPPLIED 
WITH CABINET 



© 



POWER CORD 
CABLE LENGTH 
4S7.CM (IS.OFT) 



DISCONNECT 
POWER SOURCE 
BEFORE CHANGING 
FUSE- REPLACE 
WITH SAME 
TYPE « RATING 
OF FUSE. 
(TYPE SC20) 

RECOMMENDED 
FOR USE WITH 
DISC DRIVE 
INTERFACE 



CIRCUIT 

BREAKER 

30A 



SEE DETAIL C OR D 




REVISIONS 



X 



PRE 

PRODUCTION 

APPROVAL 



X 



X 



I NIT DATE H 

DEV ^ \-' '^^ ? 



RELEASED FOR PRODUCTION 



MFG.ENG. ^^6^- 



.DATElJiiJ^ 



BASIC CABINET 

(SEE VARIATION TABLE") 




USED IN MANUAL 47-022 



-REMOVABLE SIDE SKIN 
SUPPLIED WITH CABINET 



-4.22 DIA. 
MOUNTING HOLES 
E.I.A. UNIVERSAL 
SPACING 



DETAIL A 

(DOMESTIC) 
I25VAC 

20AMP 



DETAIL B 

(INTERNATIONAL) 
250 VAC 
20 AMP 



Jl 



4.22 



349.3 



465. 



fcjIJI^lii 



.174 



13.75 



18.31 



DETAIL C 

(DOMESTIC) 
PLUG EQUIPPED IS HUBBEL 
"2 7ii OR EauiV.(R£F.) 
FOR APPLICATIONS POWERED 
BY A 120/208 VAC, 60 HZ 
3 POLE 4 WIRE GROUNDING 
SOURCE 



DETAIL D 

(INTERNATIONA;.) 
PLUG EQUIPPED IS HUBBEL 
"45115 OR EQUIV, (REF.) 
FOR APPLICATIONS POWERED 
BY A 200 TO 240 VAC.SOHZ 
2 POLE 3 WIRE GROUNDING 
SOURCE 




r;:::::; 



WHEN BOLTING CABINETS TOGETHER; 
F€MOVE APPROPRIATE HOLE PLUGS 
AND SIDE SKINS. 
BOLT TOGETHER WITH : 

1 EA, 5/16-18X3/4* HEX HEAD BOLT, I6-4I0F0I 

2 EA,5/l6 EXTERNAL TOOTH LOCKWASHER, i6-380F05 
I EA,5/I6-I8 hex NUT, I6-058F05 



UNLESS OTHERWISE SPECIFIED 



SCALE: 3/g 



DIMENSIONS ARE IN 

MILLIMETERS 



tolerance: 



MILLIMETERS 



.XX = .13 
.X ± .S 

X, ± .8 



NAME 



J .TAMUL 



R.CERO 



R.DENGEL 



P. ABITANTE 



R. BARKER 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



inches 



J(XX * .COS 
,XX ±.02 
X t ,03 



DATE 



10-14-81 



2-19-82 



2-19-82 



2-19-82 



2-19-82 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 



762. 


3aQ 




02-788F0I DOMESTIC, 208V, 60 Hz (DETAILS AtC5 


SECTION E-E 


OF THIS DATA SHALL INCLUDE THIS LEGEND 


782. 


30.8 


PART NO DESCRIPTION 


^'^■■^ INFORMATION DWG. 
30 CABlNETCw/o 

FRONT DOOR AND FILLER 
PANEL) (32 10 /A) 


864. 


34.0 


MILLIMETERS j INCHES 


VARIATION TABLE 


NOTES, pQp scHFMATIC INFO SEE DWG. II-296C08 


TASK 03131 


SHT 1 

!- 1 1 


0*6 02-788 DI2 


A 


^^^ 


— r 


C ' D 1 E 1 F 


n G ! 


H r J 1 K 1 L 1 M 1 > 


4 1 R • 


S 



MILLIMETERS 



478. 



409. 



237. 



177 



101.6 



50. 



38. 



31.8 



20. 



15. 



6.35 



5.54 



1219 



521. 



127 



114, 



B 

INCHES 



18.8 



16.1 



9.3 



7.0 



4.00 



1.7 



1.5 



1,25 



.250 



.2 



.218 



48.0 



20.5 



5.0 



4.5 



409. 



•1 50- |-»- 



COVER 




2 PIN CONNECTOR PLUG 
FOR MATIN6 CONNECTOR 
SEE AMP, PART NO, 1-480709-0 (CAP) 
OR 3S0764-4(HEA0ER)0R EOUIV. 

POWER CONDITIONER CABLE 10 
INTERFACE WITH PERKIN ELMER 
CPU CHASSIS 

ol-7B4 3"°''^'- ^^'0/* 

IS PIN CONNECTOR PLU6 

FOR MATIN6 CONNECTOR 

SEE AMR PART NO. 1-18071 1-0 (CAP) 

OR 3S076S-<I(hEADER)0R EQUIV. 



REVISIONS 



RELEASED FOR PRODUCTION 

MFG.EHG.M)i DATEilillJii 



fS,o ,lv/H, ss.o: 



d 



f985\ /■! 4-2S-<S^\/<■0/T< 



12 PIN CONNECTOR CAP 
FOR MATING CONNECTOR PLUG 
SEE AMR PART NO. 1-480708-0 
OR EQUIV, 



FOB INTERFACE WITH SLAVE 
POWER CONDITIONER/ 02-74 4 



UPRIGHT SHOWN - 
FOR REF, ONLY 



PLUG EauiPPED IS HU6BEL, 
PART NO. 8464 V OR EQUIV. (REF.) 



POWER COFIO LENGTH, 711. 



-POWER CONDITIONER 
\ MASTER I PS ONLY) 




\ 



478. 





5.54 DIA. 
4PLS. 



■ Circuit breaker 

I SAMP 



02-743F0I 
SEE NOTE I 





f^ 








0" 




1 


im 


1 




© ■ i^l 


vC^^^9 


V 




B ufL ^^ 


W^^::::^-::^ 


V 




1 @>\ g^ 


<. 


• 


^ ^ 


, 


237, 




fr 




USED IN MANUAL 47-020 



UNLESS OTHERWISE SPECIFIED 



SCALE •■ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE'- 



MILLIMETERS 



.XX 

,x 

X. 



± ,13 
± .5 
± .8 



NAME 



J.TAMUL 



R.CERO 



R.DENGEL 



P. ABITANTE 



R. BARKER 



INCHES 



,xxx±.oos 

.XX ± .02 
.X ± ,03 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



10-20-81 



\Z-8-8) 



a-e-s) 



I2-S-8I 



IZ-?-?/ 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 
^ 



^^'^'^^ I. FOR P5UEXPANSI0NCBATT. BACKUP) SEE DW&, 02-745DI2 



"INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 

rOiBBtW i ATtfrt "- I 'T" '"'— ■ ■ I — 11 Hiii i »HPir TW 

^r ,n,a uJA i A SHALL INCLUDE THIS LEGEND, 



t 



TITLE INFORMATION DWG. 
POWER CONDITIONER, 
MASTER (PSONLY-^ 

(3210 , 3210/A) 



TASK 03131 
DWG 2-743 



Rot 



DI2 



SHT 

I- I 



MILLIMETERS 



478. 



409. 



238. 



201. 



101.6 



50. 



38. 



31.8 



20. 



6.35 



5,54 



521 



102. 



B_ 

INCHES 



NOTES 



18.0 



16.1 



9.3 



7.9 



4.00 



1.7 



1.5 



1.25 



.8 



.5 



.250 



I ' H 



FOR INTERFACE WITH MASTER 
POWER CONDITIONER, 02-i'43 



.2 



.218 



20.5 



4.0 



FOR INTERFACE WITH MASTER 
POWER CONDITIONER, 02-743 



COVER 




12 PIN CONNECTOR PLUG 
FOR MATING CONNECTOR CAP 
SEE AMP. PART NO. 1-480709-0 
OR EQUIV. 



20.-H *- 



- MOUNTING SCREW, 
PHPS*6-32X 3/8 
AND WASHER, INT. 
TOOTH'S 
4 SUPPLIED OF EACH 



MOUNTING SCREW 
THREAD FORMING 
*10-32X 1/2 
6 SUPPLIED 



IS PIN CONNECTOR PLUG 

FOR MATING CONNECTOR 

SEE AMP. PART NO. I- 48071 1-0 (CAP) 

OR 35076S-4 (HEADER )0R EQUIV. 



POWER CONDITIONER CABLE TO 
INTERFACE WITH PERKIN ELMER 
CPU CHASSIS 
M-??8 ~T-M0DEL 3210 



11-302 
02-783 
02-784 



-MODEL 3210/A 




Try^ M 



POWER CONDITIONER 
•ASTER ;REFJ 



o 



M I 
liCM 

le- 



5,54 DIA 
4PLS. 



if 



31.8 



101.6 



31.8 



478. 



T? 




REVISIONS 



RELEASED FOR PRODUCTION 




USED IN MANUAL 47-020 



UNLESS OTHERWISE SPECIFIED 



SCALE: !/2 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE' 



MILLIMETERS 



.XX ± 
X ± 
X, ± 



.13 
.5 
.8 



NAME 



J.TAMUL 



R.CERO 



R.DENGEL 



P.ABITANTE 



R. BARKER 



INCHES 



XXX ± .COS 

.XX ± .02 
-X ± .03 



TITLE 



DES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



DATE 



10-21-81 



I2-B-8I 



U-e-8) 



U-8-S> 



12-7-g/ 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 




"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED SY CONTRACT BE- 

Tm ii rPM ^W i ^ W W | "l p > | B lii |H ii-^yi W fii m"M 'i i<P y i M^ iM W ^y.f-.w.p'M.^- 

t-ORHORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 



INFORMATION DWG. 
POWER CONDITIONER 
SLAVE (3210, 32iO/A ) 



-TO PROVIDE BATTERY BACKUR INSTALL P5U ASSEMBLY, 
BATTERY AND LABEL INTO MASTER POWER CONDITIONER 
,AS INDICATED 



- BATT 




L 



BATTERY 



CONNECT APPROPRIATE - 
CONNECTIONS TO 
BATTERY FROM FRONT 
PANEL 



1 


f 


— >. 



I 
REVISIONS 



RELEASED FOR PRODUCTION 



+ BATT 



DETAIL A^ 

INSTALL BATTERY 
AS SHOWN 



FRONT PANEL- 
SEE DETAIL *A*- 
-POWER CONDITIONER 



T-KUWtH LUNUIIIUNtH 

\mASTER CP5 ONLY) (REF. ) 



LABEL 

APPLY STICK ON LABEL 
OVER EXISTING LABEL 
AS SHOWN 




o o O ® O 



USED IN MANUAL 47-020 



.FORMEMRY MODULE INFO SEE CPU CHASSIS DWG. 
02-783112 AND 02-784012. 



flRUNIHG44-13T40Sn 



UNLESS OTHERWISE SPECIFIED 



nzE 



DIMENSIONS ARE<IN 
INCHES 



.XXX l.OOS .X t.03 
.XX ±.02 V AN8LE3 t I" 



J TAMUL I 



R CERO 



R DENGEL 



P ABITANTE 



R BARKER 



DES/DFT 



10-21 -81 



iz-a-a) 



IZ-8-8/ 



i2-8-ei 



iZ-7-f/ 



PERKIN-ELMER 

Computer Systems Divisfon 
Oceanport , N.J. 0^757 



'■INFORMATION DISCLOSED HEREIN IS THE PROP 
ERTY OF THE PERKIN-ELMER CORPOHATfON, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED FOB ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
COHPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THtS LEGEND. 



TITLE 3210/A 

INFORMATION DWG. 
P5U EXPANSION 



TASK 03t3l 



PWO 02-745 



S^ 



-I 



MILLIMETERS 



616. 



629. 



660. 



17. 



31. 



368, 



622. 



482, 



B_ 

INCHES 



24.3 



24.8 



26.0 



.7 



1.2 



14,5 



24.5 



19.0 



^y 



CABINET , 208V 
09-I42F0I, DOMESTIC 
09-142 F02 , 1 NTERNATIONAL 
CREF.) 



482, 



FRONT 



CABINET , 208V-/ 
09-I42F0I , DOMESTIC 
09-I42F02, INTERNATIONAL 

(REF.) 



•482. 



EftOMI 






FILLER PANEL KIT - 
I6-875F02 
(REF,) SEE NOTE 




MOUNTING SCREWS (.4-40X 3/8 ), 
FLATWASHERS AND INT. TOOTH 
WASHERS SUPPLIED 



368. 



FRONT DOOB- 
II-287F09 
CREF) 0- 



n 



B 



J 



PARTIAL SECTION B-B 



^ 



02-786F02 

FRONT DOOR $ FILLER PANEL 
CFOR SINGLE DISC) 



MOUNTING SCREWS(4-40X 3/8 ;, 
FLATWASHERS AND INT. TOOTH 
\WASHERS SUPPLIED 

REPOSITION MAGNETIC CATCH 
BRACKET TO DIM. SHOWN 
FILLER PANEL KIT- 
I6-875F02 
,, (REF.) SEE NOTE I 

fi _.. 660.-> 



629.- 



■17 




FILLER PANEL KIT 
I6-875F0I 
CREF.) 



622. 



FRONT DOOR 
II-287F0 
CREF.) 



»«J 



PARTIAL SECTION A-A 



O^-z'ttbhOI 



REVISIONS 



-r- 



^ 



PRE 

PRODUCTION 

APPROVAL 



zn. 



INIT DATE 

DEV -^"^''■^ '"■^*'' 



PROD/^?M n\Mz\ 



RELEASED FOR PRODUCTION 

MFG. ENG. jnM- DATE 4^]^ 




USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE: ^XJ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE : 



MILLIMETERS 



.XX ± .13 
.X ± .5 

X. * .8 



NAME 



J.TAMUL 



R.CERO 



R.DENGEL 



R ABITANTE 



R. BARKER 



TITLE 



OES/oFT 



SUPV 



CHK 



ENG 



MGR 



OC 



INCHES 



,xxx ± .oos 

.XX ± .02 
.X ± .03 



DATE 



10-14-81 



2-19-82 



2-19-82 



2-19-82 



2-19-82 



PERKIN-ELMER 

Computer Systems Division 
Oceanport. N.J. 07757 



FULL FRONT DOOR* FILLER RftNELS 
(FOR CPU CHASSIS «/0R I/O CHASSIS) 



00 



I i 



SHEET NO 



D 



00 



D 



NOTES , yvHEN PROCESSOR CCPU) CHASSIS IS INSTALLED^ IN CABINET FILLER PANEL KIT I6-875F02 IS 
REPLACED BY CONTROL PANEL SUPPLIED WITH CHASSISCSEE 02-783 < 02-784) 



^EV LEVEL 



SHEET SIZE 



THE REVISION LEVEL OF THiS SHEET 
IS CONSIDERED TO BE THE REVISION 
LEVEL OF THIS DOCUMENT. 



"INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION. 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKrvEL'-EP 

OF THiS DATA SHALL INCLUDE THIS LEGEND. 



TITLE INFORMATION DWG. 
FRONT DOOR AND FILLER PANEL 
OR FILLER PANELS 

30" CABINET (32lO/A^ 



TASK 



03131 



DWG 02-786 



Di2 



SHT 

I -2 



N 



MILLIMETERS 



660. 



51. 



30. 



95. 



482. 



B_ 



INCHES 



2b.O 



2.0 



1.2 



3.8 



19.0 



CABINET, 208V 
09-I42F0 1, DOMESTIC 
09 -I42F02 INTERNATIONAL 
(REF.) 

C REMOVE MAGNETIC CATCH 
BRACKET ON FRONT OF 
CABINETJ 




FILLER PANEL KIT- 
I6-875F02 
(REFJ 



MOUNTING SCREWS r4-40X 3/8 ), 

flatwashers and int. tooth 
washers supplied 




REVISIONS 

1 r 



REF 
(2) DISC DRIVES \ L 



FILLER PANEL KIT 

16-875 F04 

(REF.) 



PARTIAL SECTION C-C 



02-786F03 

FILLER PANELS 
(FOR DOUBLE DISC) 



NOTES 



1 I T 



DRAFTER 



J TAMULEVICIUS 



DATE 



IO-i4-8l 



T 



J3ERKIN-EL-MER 

Computer Systems Division 
Oceanport, N.J. 07757 



■INFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PEflKIN-ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

INFORMATION DWG. 

FRONTDOOR AND FILLER PANEL 
OR FILLER PANELS 
30 'CABINET 



TASK 03131 



DWG 02-786 



DI2 



SHT 

2-2 



N 



J 

MILLIMETERS I INCHES 



1381. 



1778. 



762. 



610. 



570. 



465.1 



64, 



60. 



49. 



25. 



4.22 



928.6 



690.6 



SEE DRAWING 

II-262FXX 
FOR FRONT 
DOOR CUTOUT 
OPTIONS 



B 



54.3 



70.0 



30.0 



24.0 



224 



18.31 



2.5 



2.4 



1.9 



1.0 



.174 



36.56 



27.19 




SUPPORT BRACKET, 
LEFT 



SUPPORT BRACKET, 
RIGHT 



FAN ASSEMBLY 
FOR REF.GNLY 
(SEE NOTE I) 



-S6 CABINET 
CONTROL fWNEL 
09-148 TREF.^ 
(SEE NOTE 2 ) 



INTERFACE CABLE 
To BE COILED AND 
SECURED WITHIN 
UPRIGHT CHANNEL 



-4.22 DIA. 

MOUNTING HOLES 
E.I.A. UNIVERSAL 
SPACING 



FLAT CABLE CLAMP 
I6-776(REF,1 
3 SUPPLIED 



FAN ASSEMBLY 
FOR REF.GNLY 
(SEE NOTE I) 



MOUNTING SCREW -^ 
.THREAD FORMING 
•10-32X5/8^ 

FAR Side: . 

FLAT WASHER, .0 
„L0CKWAShER, SPLIT, 

HEX NUT,*IO-32 
2 SUPPLIED OF 
EACH 



BASIC 
CABINET 



CHANNEL.HALF SKIN 
(I4S90)SUPPIIEO WITH 
AC DISTRIBUTION 
USED WHEN BOLTING A 
SS'CAB.TO A 30"CAB. 
(02-788) 
PLACE 30"SIDE SKIN 
„ , AS SHOWN ON THE ^ . r 
-» SAME SIDE.CABINETS 6t. '• - 
■^^ ARE BEING BOLTED 



FRONT VIEW 




■MOUNTING SCREW 
*I0-32X3/8*(REF1 



I ir^=^' 




MOUNTING SCREW 
THREAD FORMING 
■0-32X 3/8'' 
S SUPPLIED 



SECTION B-B 



EXHAUST FAN ASSY. 



REAR DOOR 
(REF.) 



FOR INTERFACE WITH 
CPU CHASSIS 



CABLE LENGTH, 1778 



FAN MOUNTING 
ADAPTOR 

690-6 

■MOUNTING SCREW 
•10-32X3/8' (REF.) 

MOUNTING SCREW 
.THREAD FORMING 
*I0- 32X378 
2 SUPPLIED 



4.22 DIA. 

MOUNTING HOLES 
E.I.A. UNIVERSAL 
SPACING 



AC DISTRIBUTION 

09-I44F0I ,208 V,SO HZ 

09-I44F02,208V,50HZ 

(SEE 09-I44DI2) 




REF, 

LOCATION OF I/O 
INTERFACE PANEL 
SEE 02-787 



SEE NOTE 3 



O^-i^ ^fUi i DuMEbllt^, 208V, 60Hz 



iiJw w(HflB''i'''**wii'Agl' wr " 



,';»;; ,Aa.. wm^w 



PART NO. 



DESCRIPTION 



VARIATION TABLE 



NOTES I, rORMOuNTlNIG OF FAN ASSEMBLY C ;::95 MO! (Mi^-bt' ) .LE OWG. 



'-295MOIC,2 3. STA^BIUZE^R .LEGS^ARE^R^EOUIRgD ^R ALL DISC EXPANSION 5G CABINETS. 



TT 



WHEN BOLTING CABINETS 

together: 

REMOVE APPROPRIATE SIDE 

PANELS AND HOLE PLUGS 

BOLT TOGETHER WITH', 

1 EA,S/I6-I8X3/4',HEX HEAD BOLT 

I6-4I0F0I 

2 EA,S/IG, EXTERNAL TOOTH LOCK- 

WASHER, I6-380F05 
I EA,S/IS-I8,HEX NUT, I6-0S8F0S 



REVISIONS 



-r 



PRE 

pnoDucrioN 

APPROVAL 



INIT 

DEV iiij 



ppftn /mw 



DATE 

n't c^l 



RELEASED FOR PROOUCTI 



.DATE 





USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE = ''\^ 



DIMENSIONS ARE IN 

MILLIMETERS 



TOLERANCE- 



MILLIMETERS 



.XX ± .13 

.X ± .$ 

X. ± .8 



NAME 



J.TAMUL 



R-CERO 



R.DENGEL 



R ABITANTE 



R.BARKER 



INCHES 



.XXX 
.XX 
.X i 



•.oos 

.02 

.03 
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DES/dft 



SUPV 



2-19-82 



CHK 
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MGR 



QC 



DATE 



ll-9-Bi 



2-19-82 



2-19-82 



2-19-32 
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NFORMATION DISCLOSED HEREIN IS THE PROP- 
ERTY OF THE PERKIN-ELMER CORPORATION 
COMPUTER SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 

OF THIS OATASHaIl INCLUDE THIS LEGEND?^ 



^'TLE INFORMATION DWG. 
56" CABINET 
(3210/A) 



TASK 03131 



OWG 09-147 



D12 



SHT 

j _ f 



19.2 



1 



127. 



515. 



483. 




REVISIONS 



PRODUCTION 
APPR0V4L 



DATE 



T 



iVkn /yf.M i-cn?T?l 



RELEASED FOR PRODUCTION 



"W 



UPRIGHT SHOWN 
FOR REF. ONLY 



MOUNTING SCREW 
THREAD FORMING 
*lO-32 X 3/8" 
4 SUPPLIED 



.2. 
!, _ 


1 . 

57.2 

1 


3 
3 


24 

08 

4 ^* 


25 
17 

09 
01 


-+ + 
-+ + 
-+ + 

^ 4- 


26 

1 + 

18 * 

t t- 

10 

i- + 

02 + 

+ + 


27 
19 
It 

03 


-+ t 

-+ + 
+ + 
-f t 


28 
20 
12 
04 


29 
+ 21 

4 t 

13 

+ 4 

+ OS 

* + 


30 

-4 + 

-*■ 22 

+ + 

14 

-■t -f 

* 06 

+ + 


31 








CI 


O 
O 

o 



o 




D 



□ 
o 




-^ 23 

f4 i- 


IS 


^4 V 


+ 00 ♦ 


^ 07 

H- V 


( — 


38. 










_^ 



J u 



14.2 X6.4 5L0T,TYP 




19,2 



SIS. 



G.4 



14.2 
36. 



57.2 



127. 



132. 



483. 



MILLIMETERS 



. S 



. 6 



!s_ 



: X> 



itt! 



mOHES 



USED IN MANUAL 47-022 



NOTES 



I. FOR us! IN 56"CABINETC5EE09-I47DI2) 



UNLESS OTHERWISE SPECIFIED 



SCALE I I Jz 



DIMENSIONS ARE IN 

MILLIMETERS 



MILLIMETERSjTOLJINCHES 



.XX ± .13 
.X ± .5 
X. ± .8 



J TAMUL r 



R CERO 



R DENGEL 



P ABITANTE 



R BARKER 



.XXX ±.005 
.XX * .02 
,X i ,03 



DES/DFT 



10-14-81 



2-19-82 



g- 19-92 



2-19-82 



2-19-82 



PERKIN-ELMER 

Computer Systsms Division 
Oceanport , N.J. 07757 



■■INFORMATION DISCLOSED HEREIN ISTHEPflOP- 

ERTY OF THE PERKINELMER CORPORATION, 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
6E DISCLOSED OR USED FOR ANY OTHER PUR. 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE. 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



ririli ^^ioJX 

INFORMATION DWG. 
I/O INTERFACE PANEL 



TASK 03131 

DWe 02-767 



C\2 



SHT 

I- I 



BRUNIFK 44- 131 40579 



SCRl f dS-SOAFOI), 
THRf * FORM, HEX WASHER 
HEAt lHO-3Ex.38La. 
•4 Rl I'D FRONT ^ REAR 



STRIDE PLATE (U-28& FOI ) 




REVISIONS 



PRE 

PRODUCnON 

APPROVAL 



DEV 
PROD: 



INjT DATE , 



ivAs (oz-^ez) 



VT\ VlJ \4-S8e\R\3-27-ei\liOI 



AfltA CU ADDED SLIDE 
ASS'y INFO/iMATlOh/. A RCA 
£<, "(/NCLUDED W/SL/DE 
AU'ry WAS "( INCLUDED 
W/Th Dli ' " 



ISK)". 



K/^J] 497o\ fi\3-Z9-tA/fOZ^ 



REAF BUDE Bf?ACKET: 
CINC: ilDED WITH SLIDE ASSY) 
FAST S TO OUTSIDE FACE, 
REAi : UPRIGHT 



SCREW fl<i-ao4F0l), 

THREAD FORM, HEX WASHER 

HEAD « 10-36 /.3a LS,(2 REQ'd) 

^^fslW \~&AO PLA^Tkir 

80 MB DISK (02-661) OR <'02-<.82) 

INCLUDES LATCH C I 5ID£). 

INSURE THAT STRIKE PLATE IS PROPERLY ALIENED 

WITH LATCH DETENT SO THAT DISK IS SECURE 

IN CABINET IN FOLLY CLOSED POSITION. 



-3LlD£ASSCf1BLY 
LEFT HAA/D(ll-ZOii,rOI) 
KKiHT HANDOI- 304 FOZ) 
ATTACH SubC TO OJSK 
U.S/N4 (/(. .^♦^ f03) 
fi.AT »£AD iC/?€W 
*6-3ZxZj6 La 
4 fi£Q'D LEFTfRliHT 



FRONT SLICE BRACKET {INCLUDED WITH 
SLIDC ASS'rJ.rASTEN TO OUTSIDE 
FACE, FRONT UPRIGHT AND AD- 
JUST SO THAT FRONT SURFACE 
IS FLUSH WITH FRONT EDSE OF 
MAIN MOUNTINS BRACKCF OM 
SLIDE. 



LABEL. CAUTION ( l6-8eS) : 
REMOVE ACCESS PANEL AND APPLY 
LABEL TO INSlOe FACE OF DISC. 
fSEE NOTE 2) 



I. INSTALLAT M PROCEDURE TYPICAL BOTH SIDES. 

i.ALL CABlMilrS REaUIRIMli «0 MB DISK MUST BE FITTED 

WITH STAfSLIlER LEqS (PER 16-634) PRIOR TO 

INSTALLA' ON. 



BmJNINS 44-131 40S79 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE IN 
INCHES 



.XXX t. 009 .Xt.OS 
.XX 1.02 ANdkESil* 



R. CERO 



lA.WILLIAMS 



D. FOGGIA 



P. ABITANTE 



R. BARK.E.R 



TITLE 



PES/DFT 



SUPV 



7-2-60 



PERKIN-ELMER 

Computer Systems Division 
Oceanport , N.J. 07757 



"INFORMATION DISCLOSED HEREIN IS THE PROP. 
ERTY OF THE PERKIN ELMER CORPORATION, 
COMPUTEH SYSTEMS DIVISION, AND SHALL NOT 
BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE 
TWEEN THE RECIPIENT AND THE PERKIN-ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND. 



TITLE 

INFORMATION DRAWING 
80 MB DISK. INSTALLATION 
(5*i" CABINET) 



TASK 03039 



DWQ l&-8e4-Roa Cl£ 



SHT 
I -I 



A I t I C 1 D 



I M 



PERKIN-ELMER 

I 2 Crescent Place, Oceanport, New Jersey 07757 





II 




^^^. 



see oerA/L /i 



DETA/L A 

SCACE ^// 



DETA/L B 

SCAC£ ^// 



4.7 



/3,/4 /6,/9-- 

See MfflN&D/A6l?/iM 



j^Jf? FLOW J N Die ATOP 
(see A/ore 3) 




H 



-see 0£TA/L B 




SWITCH MtWT B€ — 
WIRTO AND HOUMTEO 
30 TH/(T POSITIONS 
SHOWN HERE CORr 
ReSPOHO TO WIRIM5 
DIACR^^M. 

rswiTCH ToaesET 



© 
lis 
V 



© 



o 



22- 
^CE NOTE 3j 



VIEW A- A 

SCAie I/I 



F03 



FOO 




rA*/ 
B 

(D 0) 

ITT 



- AA . @ — \ ®~:r^ 



/6,/9 see NOTE 2 
/9 see Nore e 



iA/IRINS D/A&RAM 
see TAne a n^caea^ 
Atifi mm <65f<iffl«. 









TABL£ A 


NO 


ceteK 


le^GTH 


1 
Z 
3 
4 
S 


nmre 
mm 13 


2 1^ 


a 


7 


7 


/s 


i 
7 

a 


BLACK 
/TEM 1* 


8 


7 


7 


7 




/IS\/ 



SI-BI 



\-ei.siiN 



<j.ii-ai BLU I 



S>-A3 



SivB- 



' am/^Ei^ 



^ 



r 



SCHEMATIC 



m 



Rev Lev eu 



^HT- s/ie 



09-056 FOO MQ2 CllSVAC) 09-056 F03 M02 (230VAC) 



KglJTl 39«^ l« I 8eo-7?|^ 



REVISIONS 



RELEASED FOR PROOUCTION 

MFG. ENC <y^ MTE 'l-'3?k 



EATEKISIVE CHANGES 
MADt.TO SHTj f=«3R BOO 
Se£ MiffCO FIIM COP\. 
ADDCD Stirg. 



£jtrettsi*E cHc,s M/iOe 

70 SHTS / ^S) FO^ fiC/ 

see f^iicifo FfLM C6fv. 



AkeA f;-7, MDOeO '/^OS" 
TO V/eW! AReA L-Ti 

Aooeo "/=ao ■• no v/£u}: 

AK£A e,-3, ADOCO 

"-- r//5VAc. ^ 03-ose. 
pebmez ^zzoxac'^" 

AODSD /P^f t£Vei. TAU£ 



if9i9 i/eiz-zAgzi^atsfys 



NOTES 

/. INSTALL SPflN6 CLIP IVlTH FOPWIBD 
THfXAP OM INNtP Siee OF FAN FLANHE. 

r co^EK eNTiife tei^minal tvirn ireM 19. 

A i i : ; 



J. POSITION AS 5N0WN. 



SCALE- 



J. CONWA y 



R.F trei^o 3f F 



F.A/l. M/NA^ 



"^- (?wyf .«^ 



P. A6iTANr 



ac 



M6/? 



COMPUTER SVSTeMS aiVlSlQN. AND SHALL NOT 

BF DisCLOSFrOP jEf:) ^rr^ aw ^ther ol^ 

POSES EXC€PT AS SPECIF It II HV C(WTHAn HE 

TWEF^^H' RLCIPIF \- /:-MI> THF Pf t^K i \ - i, -F R 
a)Hi'OHAriUN LJUPt ICATIOM OF AM V .^{.IR r jQN 
OF THIS DATA SHAl 1 INCLUDE THISLECiEND 



4-S-76 



*-/Z-7i 



■9-/Z-76 



4-U-i. 



■^-/Z-fi, 



TITLE 



EXHAUST FAN 
ASSEM8L y 



'S; s ( ,N i7i< ?. 



ZOtasi, Niat. RcgPOii 



I 



/--2 



PERKIN ELMER 

Computer Systems Division 
Oceanport, N.J. 07757 




/5- 



see o£7?i/i. A 



ill 

DET/i/L A 




II 




REVISIONS 



DET/I/L B 



■/3,/4 /6,/9- 

5ee MifiN&D/Asm^M 



^/ffFLOIV /NDICATOP 

^S££ A/OTS 3) 



4 PLACtS /_, 



21 
25 4 PLACES 

1 PL/ICES 




-"^ ^ 




-Sef XTA/L B 



-SWITCH MUS7 
BE WIRED AND MOUNT 
ED SO THAT POSITIONS 
SHOWN HERE CORRE- 
SPOND TO WIRING 
DIASRAM. 



CSEEN0TE3) VIEW A- A 

SCALS I/I 

f02 



FOI 



/P S£€ NOTE a 




TA8L£ A 



WIRING DIAGRAM 

S£E TA8L£ A FOf? C060/? 
AND iV//?E l£fl6rHS 



AC U^te COKD 
/2 



NO 


COCO/? 


Uf^GTH 


/ 


WHITE 
ITEM 13 


Zi/Z 


a 


/5 


■3 


/& 










6 


BLACK 
/TEM /* 


/■5 


7 


7 











Z30V, n,-Ri 

o ,si-B3 n^* 

230¥^ I 115/230 VAC > 



£l-/«3 



sf:^- 



qiw/vEL ; 



AU Wll?£ BOAIiVG 
AU L£f^6THS /N /NCHes 



SCHEMA T/C 



0^-05(oF0nil5]/ AC) ^ F02 (230VAC) MOE 



MOTES ■■ 

/. WSTAU SPKINC CCIP iV/m FOK/^tD 
THReAO ON /NNSR SlO£ OP PAN PLAN&e. 

t\ 2. CO/£l? SNTIRe reHMINAL tVITH ITEM 19. 



J. POSir/ON AS SMOWN. 



T.P<5'>^I>^ 



ff.P ce^q .... 



^E~M£S£JL- 



P A0!T^Nre 



MCf? 



"INFORWATION 0ISCL0S6D HEREIN IS THE PROP 
ERTYOF THE PERKIN E LME R CORPORATION 
COMPUTER SYSTEMS DIVISION. AND SHALL NOT 
BE DISCLOSED OR USED ^OR ANY OTHER PUR 
POSES EXCEPT AS SPECIFIED SY CONTRACT SE 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION. DUPLICATION OF ANYPORTION 
OF THIS DATA SHALL INCLUDE THIS LEGEND 



3-/?- T) 



^■IZ13 



^-12- T> 



3-/g-79 



3-1?- T^ 



TITLE 



EXHAUST FAN (Z) 

AssBi^et y 



i3o33 



1 r 



^-^ 



REVISIONS 



RELEASED TOn PRODUCTION 

MFC, ENG.i-^^- DATE4^^ 



REVISED AREA cz^re ro ^ 
fieriecr /i/£W RivcrsXnmi) 







l»i.'56(R»>) 




UNLESS OTHERWISE SPECIFIED 



TOLERANCE ' 

.XXX i .003 .XI. OS 
.XX l.OZ V ANGLES II* 



TITLE 



DATE 
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BE DISCLOSED OR USED FOR ANY OTHER PUR- 
POSES EXCEPT AS SPECIFIED BY CONTRACT BE- 
TWEEN THE RECIPIENT AND THE PERKIN ELMER 
CORPORATION DUPLICATION OF ANY PORTION 
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xCt'^'^tM 



DES/DFT 



■5.-2\-l^ 



e^« 79 



TITLE 



AaiT^jM-E. 



TASK Oa'^t'i 



DWO \\-21\ go I C03 



1 - I 



BRUNINC 44-131 40579 



-I z 

REVISIONS 



RELEASED FJIR, PRODUCT!, 

MFG, ENQ<2j^~r^ DATE 






A--? ]^V I 497Q kl 3-29-n\l?0lhA. 




BflUN1NGM-13l«»7S 



UNLESS OTHERWISE SPECIFIED 



DIMENSIONS ARE IN 
INCHES 



.XXX t.OOS 
.XX i.OZ '^ 



.X 1.03 
ANGLES 1 1< 



RCe-ro 



|~r. Gf->jiM 



£).*>o«.eN>\oi.i 



p. <S.£,nCv^ATE. 



g. &.P<a<E.CL 



TITLE 
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SUPV 



a>-ziT^ 



3Za?9 
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\_£a23. 



LfiSLZa 
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ERTY OF THE PERKIN ELMER CORPORATION 
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TITLE 






iS- 



12./P0/ cos 



SHT 

\ - I 



REVISIONS 



RELEASED 

MFG. ENS 



SED FOB PI 



PRODUCTION 



REFL EC T }v£W kl vers ^ITSMZ) 







\A.oo(R.tr') 



UNLESS OTHERWISE SPECIFIED 



iK. 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE 1 

.XXX 1.003 .X t.03 
.XX l.OZ VANOLES II' 



g- gTEBO 



TT6^ 



•p. ft«NP.iTfor£ 



TITLE 



DES/DFT 



DATE 



a-2\-i 



MS 



PERKIN-ELMER 

Computer Systems Division 
Oceanport, N.J. 0/767 



'INFORMATION DISCLOSED HEREIN IS THE PROP- 
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CORPORATION, DUPLICATION OF ANY PORTION 
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TiTUE . 



TMK039/3 _ I SHT 

DWQ M- tl-^90lCO^\ \ ' I 



BRUNING 44- 131 40579 



A I B I C I D 



J ' F I G 1 I H 



J L 




c> 



PARTIAL VIFW n-n 



SEE DETAIL F^G (FOI) C' 

SEE DETAIL F (F02) r~ — 
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AC PANEL SHOWN IN ASSEMBLED 
POSITION FOB REF 
(FASTENED TO CABINET AT NEXT 
ASSEMBLY) 



B 



E 



T 




li-296F0IM0l 



-296FD2M0I 



AS SHOWN PER SHTS. 1^3 , INTERNATIONAL 208 V 



AS SHOWN PER SHTS Ig2 , DOMESTIC 208V 



D 



T 
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REVISIONS 



T" 



T 



RELEASED FOR PRODUCTION 



Revise. 
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S»TS / ■S 3 
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USED IN MANUAL 47-022 



UNLESS OTHERWISE SPECIFIED 



SCALE ^ 



DIMENSIONS ARE IN 
INCHES 



TOLERANCE: 

.XXXt.005 .Xt.03 
.XX +.02 ANGLES tl" 



NAME 
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J VIGILANTE 



D.FOGGIA 



P. ABITANTE 



R. BARKER 



TITLE 
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SUPV 



CHK 
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DATE 



4-28-82 
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PERKIN-ELMER 

Computer Systems Division 
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, CORPORATION. DUPLICATION OF ANY PORTION 

1 3l-£.L I 1 ' SH^ET NC j °'' ™'S °'^'^'^ SHALL INCLUDE THIS LEGEND 



VARIATION 



TABLE 



NOTES 



■J 



D 



t^CV. LtvtL 



SHEET SIZE 



THE REVISION LEVEL OF THIS SHEET IS 
CONSIDERED TO BE THE REVISION LEVEL 
OF THIS DOCUMENT. 
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DWG 11-296 MO I go I D03 
N I R I 



SHT 

1-3 



19 (SEE DETAIL F ) 



7 (SEE DETAIL G ) 



PARTIAL SECTION A'A 



SEE NOTE I 



SEE 



DETAIL E 




WHT 



BREAK-.OFF MOUNTING EARS 
(4 EACH RECEPTACLE) 





DETAI l F 
Ins mci 



20,15,16 



208V C DOMESTIC) 
ll-296F0tM0l 



NOTES 



,ALL WIRES SHOWN ARE PART OF ITEM 4 , UNLESS OTHERWISE SPECIFIED. 




DETAIL G 
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1 G r 
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J TAMULEVICIUS 



DATE 



12-30-80 
M I 



REVISIONS 
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BRN 



WIRING SIDE 



note: this connector is 
reo'd for in house test 
only and shall be returned 

TO STOCK 



SEE 



-7 (SEE DETAIL F) 

2 PLS. 



BREAK-OFF MOUNTIN6 EARS 
(4 EACH RECEPTACLE) 




gbn/yel 



^iJ.Cl'* Quo < L 




DETAIL E 



PARTIAL SECTION A'A 
■SEE NOTE I 



DETAIL E 




5,18 
REH 



PARTIAL SECTION B'B 



20,15,16--^ 
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NOTES 



.ALL WIRES SHOWN ARE PART OF ITEM 4 , UNLESS OTHERWISE SPECIFIED, 
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